11.0 DEVELOPMENT OF EFFLUENT LIMITATIONS AND STANDARDS

Thischapter presentsthe final effluent limitations guidelines and standardsfor the landfillspoint source
category. EPA basesthefind effluent limitations upon the performance of selected wastewater trestment
systemsat landfill facilitiesand devel opslimitations expressed as monthly-average and daily-maximum
concentrations. The following sections discuss the devel opment of the numerical, technology-based

limitations:

Development of Long-Term Averages, Variability Factors, and Effluent Limitations
Best Practicable Control Technology Currently Available (BPT)

Best Conventional Pollutant Control Technology (BCT)

Best Available Technology Economically Achievable (BAT)

New Source Performance Standards (NSPS)

Pretreatment Standards for Existing Sources (PSES)

O O O O O O O

Pretreatment Standards for New Sources (PSNYS)

11.1 Development of Long-Term Averages, Variability Factors, and Effluent
Limitations

The section below presents a summary of the statistical methodology used in the calculation of effluent

limitations. (Asexplained in section 11.6, et.seq., EPA decided not to establish pretreatment standards

for landfills). A more detailed explanation can befound in the® Statistical Support Document for the Final

Effluent Limitations Guiddinesand Standardsfor the LandfillsPoint Source Category” (EPA-821-B-99-

007).

EPA bases effluent limitations for each subcategory on a combination of long-term average effluent
concentrationsand variability factorsthat account for variation in treatment performance within atrestment

system over time. The Agency developed variability factors and long-term averages from a database
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composed of individual daily measurements of treated effluent at landfills. EPA collected technology
performance datafrom field sampling effortsand from industry-supplied data provided in the Detailed
Monitoring Questionnaire. In Chapter 4, EPA presentsadetail ed description of each datasource. While
EPA sampling datatypically reflectsthe daily performance of asystem over a5-day period, industry-
supplied datafor thisguideline (collected through the Detail ed M onitoring Questionnaire) reflected up to
threeyearsof data. The monitoring dataobtained through the Detailed M onitoring Questionnaireisunique
to each facility in terms of the number of parameters analyzed and the monitoring frequency. Severd
facilities provided information for dozens of pollutants, while others provided data for only afew
parameters. Additiondly, monitoring may have been performed weekly, monthly, or quarterly. Wherever
possible, when ca culating effluent limitations, EPA used acombination of industry-supplied dataand EPA

sampling data to better account for the variability of the treatment of landfill leachate over time.

EPA used these data to develop long-term average concentrations and variability factors, by pollutant and
technology option, for each subcategory. The Agency calculated thefinal limitations by multiplying long-
term average concentrations by the appropriate variability factors. The following paragraphs briefly
describe how EPA determined each of these values. As mentioned above, EPA presentsthe detailed
methodology and data in the Statistical Support Document.

1111 Calculation of Long-Term Averages

For each pollutant selected for regulation (see Chapter 7), EPA calculated long-term average effluent
concentrations for each regulatory option and subcategory. Thefirst step wasto select representative
fecilitiesfrom the EPA databasefor each option. In Section 11.2, EPA explainsthe criteriaused in facility
selection. After selecting thefacilitiesthat best represented atechnol ogy option, EPA reviewed theinfluent
and effluent data supplied for each of theregulated pollutants. In calculating limitations, the Agency used
effluent datafrom EPA sampling episodes and Detailed Monitoring Questionnaires, but it did not use
effluent datafrom the Detailed Questionnaire. The pollutant data submitted in the Detalled Questionnaire

contained the average concentration, the minimum and maximum concentrations, and the number of
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samples, whereasEPA sampling dataand the Detailed M onitoring Questionnaire consisted of individua
daily data. In developing limits, EPA calculated the long-term averages and variability factors using
individua daily data. Furthermore, summary data(likethe datasubmitted inthe Detailed Questionnaire)
may obscure the minimum detection levels used in the sampling data. The use of daily data (like the
Detailed Monitoring Questionnaireand EPA sampling data) in developing limitationsalows EPA to account
for concentration valuesreported at or below thedetection limits. EPA set observations bel ow the sample-
specific detection level equa to the detection leve for the purposesof calculating afacility-level long-term
average. Inaddition, in many cases, EPA considered reported averagesfrom the Detailed Questionnaires
redundant because many facilities aso reported the daily datafrom the Detailed Monitoring Questionnaire
for the sametime period in 1992 and, therefore, EPA would not have used the dataiin the calculation of
limits. However, in determining whether a pollutant was present at treatable levels, EPA relied on data
from any of thethree pollutant datasources. Detailed Questionnaire, Detailed Monitoring Questionnaire,
and EPA analytical sampling episodes. EPA used effluent datafrom afacility only if sufficient influent deta
were available to establish the presence of treatable levels of pollutants. In addition, for each of the
regulated pollutants, the Agency andlyzed dl of the sdlected facilitiesto determineif thefacility was utilizing
treatment technol ogies, apart from those selected as the technol ogy option, that may provide significant
removalsof that particular pollutant. For example, the datafrom afacility that employed carbon adsorption
(atreatment technology that was not part of a selected technology option) would not be used in the
calculation of the limit for a pollutant that may be treated by carbon adsorption. However, if an
intermediate data point that preceded carbon adsorption treatment were avail ablefor thisfacility, then EPA
did consider the use of that data point to characterize the performance of the treatment system up to that
point. Furthermore, EPA edited EPA sampling dataaccording to the criteriaoutlined in Chapter 4, Section
4.9.

Once EPA sdlected the facilities and effluent data points, the Agency calculated the average effluent

concentration for each regulated pollutant at each facility. For facilitiesthat EPA had datafor both five-day
EPA sampling and industry-supplied Detailed M onitoring Questionnaires (representing data.collected over
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the courseof at least ayear), EPA calculated long-term averages separately aslong asthe datesfor the
two datasetsdid not overlap. Therefore, by using both data sets, thelong-term average accounted for the

variability of leachate over alonger period of time.

The Agency estimated the long-term averagefor each regulated pollutant for each BPT/BAT facility by
fitting amodified ddta-lognorma distribution to the daily concentration data. The modified delta-lognormd
distribution model sthe dataas amixture of non-detect observationsand measured val uesthat follow a
lognormd distribution. The Agency selected thisdistribution because of thefollowing reasons: (1) thedata
for many analytes consisted of amixture of non-detects and measured valuesthat were approximately
lognormal, and (2) in caseswherethere are no non-detects, the distribution isequivalent to the usua two-
parameter lognorma. Thisisthe samebasic distributiona model used by EPA inthefina rulemakingsfor
the Organic Chemicals, Plasticsand Synthetic Fibers (OCPSF; 40 CFR Part 414) and the Pulp and Paper
category (40 CFR Part 430) and for the proposed rulemaking for the Centralized Waste Treatment
industrial category (proposed 40 CFR Part 437, 64 FR 2280 January 13, 1999). Inthe Pulp and Paper
and the Centralized Waste Treatment studies, the modified delta-lognormal distribution assumesthat all
non-detects have ava ue equd to the reported sample-gpecific detection levels and that the detected values
follow alognormal distribution. EPA again used thismodel asthe basis of estimatesof thelong-term
average at alandfill facility. In the case of the OCPSF rule, EPA used the same basic model but the
reported non-detect values were set equal to the pollutant analytical minimum level. A more detailed
discussion of the modified delta-lognormal distribution can befound in the Statistical Support Document
for theFind Effluent Limitations Guidelinesand Standardsfor the Landfills Point Source Category” (EPA-
821-B-99-007).

After EPA developed thefacility-level long-term averagesfor each regulated pollutant using the criteria

outlined above, the Agency determined the median of the facility-level long-term averages for each
regulated pollutant in each subcategory. The median of the facility-level long-term averagesfor each

11-4



regulated pollutant wasthe long-term average used in the cal cul ation of the effluent limitation as described

later in this section.

11.1.2 Calculation of Variability Factors

EPA calculated variability factors using the same data sets used to derive the long-term average values.
Aswith the calculation of the long-term averages, EPA fit the daily concentration data to a modified
delta-lognormal distribution. The Agency calculated separate variability factorsfor different averaging
periods (either 1-day, 4-day, or 20-day averages). Thus, EPA applied different variability factorsto daily
data(single measurementswithout averaging) and to monthly-average databased on four measurements
taken once per week (“4-day averages’) or 20 measurements taken once each day, five days aweek
throughout a month (“20-day average’).

For thosefacility data setsthat had at least four observationsfor a given regulated pollutant, including two
detected values, EPA used the modified delta-lognormal model to estimate daily and 4-day or 20-day
averagevaiability factors. Therewere severd instanceswhere EPA could not caculate variahility factors
from the landfills database because EPA measured fewer than two samples above the detection limit. In
these cases, the Agency transferred variability factorsfrom biological treatment systemsused inthefinal
rulemaking of the OCPSF guideline (40 CFR Part 414).

Asstated above, in calculating thevariability factors, EPA assumed alog-normal distribution of the data.
In addition, the Agency used the following:

C The 95th percentile to establish the maximum monthly average.
C The 99th percentile to establish the maximum for any one day.

EPA definesthe daily variability factor astheratio of the estimated 99th percentile of the distribution of
daily vauestothe estimated mean of thedigtribution. Smilarly, the Agency definesthemonthly variability
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factor asthe estimated 95th percentile of the distribution of 4-day or 20-day averages divided by the
estimated mean of the monthly averages. EPA derived amonthly-average and daily-maximum variability
factor for each pollutant and for each regulatory option. For each subcategory, the Agency defined the
daly variability factor for each pollutant asthe average of thefacility-level dally variability factor. Likewise,
EPA definesthe 4-day average variability factor for each pollutant asthe average of thefacility-level 4-day
average variability factors and the 20-day average variability factor for each pollutant asthe average of the
facility-level 20-day average variability factors.

11.1.3 Calculation of Effluent Limitations

The Agency used the median long-term average and the average variability factor for each pollutant in the
cdculation of the effluent limitations. For each subcategory, EPA cdculated the daily-maximum limitations
by multiplying the median of thelong-term average for agiven pollutant by the average daily variability
factor for that pollutant. EPA ca culated the monthly-maximum limitations by multiplying the median long-
term averagefor agiven pollutant by the average 4-day or 20-day variability factorsfor that pollutant. The
Agency used twenty-day average limitationsfor the conventiona pollutants, BOD;and TSS, and four-day

average limitations for other nonconventional and toxic pollutants.

11.2 Best Practicable Control Technology Currently Available (BPT)

EPA promulgated BPT effluent limitationsfor the Subtitle D Non-Hazardous and Subtitle C Hazardous
ubcategories. BPT effluent limitationscontrol identified conventiond, toxic, and nonconventiond pollutants
when discharged from landfill facilitiesto surface waters of the U.S. Generaly, EPA determinesBPT
effluent levelsbased on the average of the best existing performance by facilitiesof varioussizes, ages, and
unit processeswithinan industrial category or subcategory. Inindustria categorieswhere present practices
areuniformly inadequate, however, EPA may determinethat BPT requireshigher levelsof control than any
currently in placeif the technology to achieve those levels can be practicably applied. BPT may be
transferred from adifferent category or subcategory. BPT normally focuses on end-of -processtreatment
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rather than process changes or internal controls, except when these technol ogies are common industry

practice.

Inaddition, the Clean Water Act (CWA) Section 304(b)(1)(B) requires acost-reasonabl eness assessment
for BPT limitations. In determining the BPT limits, EPA must consider the total cost of treatment
technologiesin relation to the effluent reduction benefitsachieved. Thisinquiry doesnot limit EPA's broad
discretion to adopt BPT limitations that are achievable with available technology unless the required
additional reductions are "wholly out of proportion to the costs of achieving such marginal level of

reduction.” A Legidative History of the Water Pollution Control Act Amendments of 1972, p. 170.

Moreover, the inquiry does not require the Agency to quantify benefitsin monetary terms. See e.g.

American Iron and Seel Ingtitute v. EPA, 526 F. 2d 1027 (3rd Cir., 1975).

In assessing the costs rel ative to the benefits of effluent reduction, EPA considersthe volume and nature
of expected discharges after gpplication of BPT, the generd environmenta effects of pollutants, and the
cost and economicimpactsof therequiredleve of pollution control. 1n developing guiddines, the Act does
not require or permit consideration of water quality problems attributable to particular point sources, or
water quality improvementsin particular bodiesof water. Therefore, EPA hasnot considered thesefactors
in developing thefinal limitations. See Weyerhaeuser Company v. Costle, 590 F. 2d 1011 (D.C. Cir.
1978).

Insetting BPT limitationsbased on atreatment technology, EPA doesnot require the use of that technology
to treat landfill wastewater. Rather, to establish thelimits, EPA has demonstrated that the concentration
limitsareachievablebased on awell-operated system using sel ected technol ogies. Thetechnologiesthat
may be used to treet wastewater are left entirely to the discretion of theindividua landfill operator, aslong

as the numerical discharge limits are achieved.
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1121 BPT Technology Optionsfor the Subtitle D Non-Hazar dous Subcategory

Inthe Agency’ sengineering assessment of the best practicable control technology currently availablefor
trestment of wastewater from landfills, EPA first conddered threetechnologies commonly in use by landfills
and other industries as optionsfor BPT: chemical precipitation, biological treatment, and multimedia
filtration.

For itseva uation of chemical precipitation, EPA collected raw wastewater and treated effluent datafrom
severa non-hazardouslandfillsemploying thistechnology. Based onthesedata, EPA removed chemical
precipitation from further consideration asaBPT treatment option. Whilechemical precipitationisan
effective treatment technology for the removal of metals, non-hazardous landfills typically have low
concentrations of metalsin treatment system influent wastewater. Observed metals concentrationswere
typicaly not found at levelsthat would inhibit biologica trestment or that would be effectively removed by

achemical precipitation unit.

EPA sampling datacollected at facilitiesin the Non-Hazardous subcategory showed rdlatively low levels
(lessthan 1 mg/L) of pollutant of interest metal sin untreated landfill generated wastewater. Furthermore,
Table11-1 presents severa sourcesof performance datafor metalsremovalsin activated dudge systems
adongwith published biologicd treestment inhibition rangesand raw wastewater characteristics from the non-
hazardousfacilitiesinthe EPA database. Performancedatafor metalsfrom biological treatment systems
were obtained from the National Risk Management Research Laboratory (NRMRL) Tresatability Database
(formerly called the Risk Reduction Engineering L aboratory (RREL ) Treatability Database), the 50-POTW
Study, and a sampling program conducted at twelve OCPSF facilities that have biological treatment
systems. Meta concentrations in the raw wastewater for this subcategory are below, or closeto, the
published inhibition levelsfor biological treatment systems. A review of performance dataindicatesthat
certain pollutant of interest metal's, such as chromium and zinc, are removed by well-operated biological
treatment processes at relatively high rates. See Table 11-1.
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Based on thisanalysis, EPA concluded that pollutant of interest metals observed in the Non-Hazardous
subcategory generaly are present in landfill generated wastewater at levels that should not effect the
operation and performance of abiological treatment system. Under these circumstances, biological
treatment removes the metals identified as pollutants of interest in the Non-Hazardous subcategory.
Therefore, EPA concluded that biological treatment isan adegquate BPT control technology for pollutant

of interest metalsin the Non-Hazardous subcategory.
Based on the above assessment, EPA developed the following BPT regulatory options. Chapter 8
discussesthesetwo technology optionsin detail and Chapter 9 discussesthe cost estimates devel oped for

these options.

Non-Hazardous Subcategory Option |: Biological Treatment

EPA first assessed the pollutant removal performance of equalization and biological treatment. EPA
evaduated thisas Option | dueto itseffectivenessin removing the large organicloads commonly associated
with leachate. BPT Option | consists of aerated equalization followed by biologica treatment. EPA
included varioustypesof biologica treatment such asactivated dudge, aerated lagoons, and anaerobic and
aerobic biologica towersor fixed film reactorsin caculating limitsfor thisoption. The Agency based the
costsfor Option | on the cost of aerated equdization followed by an extended aeration activated dudge
system and clarification, including dudgedewatering. Figure11-1 presentsaflow diagram of thetreatment
system costed for Option |. Approximately thirty percent of the direct-discharging municipal solid waste
landfillsemployed someform of biological treatment, and fifteen percent had acombination of equaization
and biological treatment.

Non-Hazardous Subcategory Option |1: Biological Treatment and Multimedia Filtration

The second technology option considered for BPT treatment of non-hazardous landfill wastewater was
equdization prior to biologica trestment, followed by secondary darification and multimediafiltration. EPA
evaduated thisasOption |1 duetoitseffectivenessin removing thelarge organic loads and suspended solids
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commonly associated withleachate. Approximately nine percent of thedirect discharging non-hazardous
facilities used the technologies described in Option 1.  EPA based cost estimatesfor Option 11 on the cost
of Option | plusamultimediafiltration sysem. Figure 11-2 presents aflow diagram of the trestment system
costed for this option.

Selected BPT Technology Option

EPA sdected Option |1, equalization prior to biologica trestment followed by secondary clarification and
multimedia filtration, as the technology basis for BPT limitations for the Non-Hazardous landfills
subcategory. EPA sdlected Option |1 for thebasisof BPT limitations because of the demonstrated ability
of biological treatment systemsin controlling organi csand the effectiveness of multimediafiltrationin
removing TSS. EPA’sdecision to base BPT limitations on Option 11 treatment primarily reflectstwo
factors: the degree of effluent reductions attainable and the total cost of the treatment technologiesin
relation to the effluent reductionsachieved. In ng BPT, EPA consdered theage, Size, process, other
engineering factors, and non-water quality impacts pertinent to the facilities treating wastes in this
subcategory. No basis could befound for identifying different BPT limitations based on age, Sze, process
or other engineering factors. Neither the age nor the size of the landfill facility will directly affect the
treatability of the landfill wastewater, as discussed in Chapter 5. For the non-hazardous landfills, the most
pertinent factorsfor establishing the limitations are costs of treatment and thelevel of effluent reductions
obtainable.

EPA has selected Option |1 based on the comparison of thetwo optionsin termsof total costs of achieving
theeffluent reductions, poundsof pollutant removas, economicimpacts, and generd environmenta effects
of the reduced pollutant discharges. BPT Option |1 removed significantly more pounds of conventiona
pollutants than Option | with only amoderate associated cost increase. EPA estimated that BPT Option
I will cost $340,000 (1998 dollars) more annually than BPT Option | for an additional remova of 142,000

pounds of conventional pollutants (mainly TSS).
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Findly, EPA analyzed the costs of both optionsto determinethe economicimpact that thisrulewould have
onthe Landfillsindustry. EPA’s assessment showed that, under either option, only two facilitieswould
incur significant economicimpacts. For thisassessment, EPA defined significant economicimpactsintwo
different ways, depending on the ownership of thefacility. For privately-owned facilities, significant
economic impacts exist when the facility’ s after-tax cash flow is negative following the addition of
compliancecosts. For municipdly-owned facilities, Significant economic impacts occur when theratio of
compliance costs to median household income are greater than one percent. The economic assessment
for thefina ruleisdescribed in the “Economic Analysisfor the Fina Effluent Limitations Guidelines and
Standards for the Landfills Point Source Category.” (EPA-821-B-99-005).

11.2.2 BPT Limitsfor the Subtitle D Non-Hazar dous Subcategory

Sdlection of BPT Facilities

EPA based thefind BPT effluent limitationsfor the Non-Hazardous subcategory on the average of the best
existing wastewater treatment systems. Thefirgt criterion used in the selection of the average of the best
fadlitieswaseffectivetreatment of BOD., Insdecting BPT fadilities, EPA identified fadilitiesthat employed
either Option | or Option 11 technologies. Even though EPA selected Option |1 technologies asthe basis
for developing the BPT effluent limitations, EPA assumed that very littleadditional BOD, remova would
occur because of the multimediafilter employedin Option 11 and, therefore, facilitiesemploying biologica
treatment only (Option I) could achieve good remova of BOD, and be considered BPT. However, in
determining the BPT effluent limitationsfor TSS, EPA only used the datafrom the best performersusing
theentire BPT Option |1 technology (biologicd trestment plusafilter) because of the multimediafiltration

system'’ s effectiveness in removing suspended solids.

Therewere 45 municipal solid waste landfill facilities (see Table 11-2) in the EPA database in the Non-
Hazardous subcategory that utilized abiological treatment system that was considered for BPT. Even
though both Subtitle D municipa solid wastelandfillsand non-municipa solid waste landfillsmake up the
Non-Hazardous subcategory, EPA only considered municipa solid waste facilitiesfor selection asBPT
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for the Non-Hazardous subcategory because the wastewater at these landfills tendsto contain awider
array of pollutantsthan that found at Subtitle D non-municipd facilities. The pollutants found at the non-
municipa facilitiestended to be a subset of the pollutantsfound a the municipa facilities. Infact, dl nine
pollutants of interest for non-municipa facilitieswere aso pollutantsof interest for the municipd facilities
(see Chapter 7). Inaddition, EPA’ s data showed that the pollutants of interest present at non-municipa
facilities were present at concentrations similar to, or less than, the concentrations typically found at
municipal facilities. Therefore, EPA determined that a treatment system that can adequately control
pollutant discharges from amunicipal solid waste landfill should aso be able to control discharges at
Subtitle D non-municipd landfills. EPA discussesits reasonsfor establishing only one subcategory for non-
hazardous landfillsin Chapter 5 and discusses dternative technol ogy options and costs of these optionsin

Chapters 8 and 9, respectively.

Inaddition to the 45 non-hazardous municipal solid wastefacilitiesidentified aspotential BPT, EPA aso
eva uated one hazardousfacility (16041) inthe EPA database. Thisfacility used biologicd trestmentinthe
form of asequentia batch reactor (SBR) totreat itslandfill generated wastewater. Thefacility commingled
leachatefrom both non-hazardous and hazardous landfills prior to treatment by the SBR. In determining
whether it was reasonable to include afacility from the Hazardous subcategory as apotentid BPT facility
in the Non-Hazardous subcategory, EPA evaluated two different factors. First, because the facility
accepted leachate from both hazardous and non-hazardous landfills, EPA sampling data showed that the
wagte stream contained dmost dl of the pollutants of interest for the Non-Hazardous subcategory at smilar
concentrationsto those found in the non-hazardouslandfill raw wastewater database (see Table 11-3).
Atthisfacility, EPA sampling detected al but one of the 32 pollutants of interest for the Non-Hazardous
subcategory in the influent concentration (1,4-dioxane) and EPA did not include four others (barium,
disulfoton, hexaval ent chromium, and n,n-dimethylformamide) in the analytical effort. Therefore, the
Agency determined that the raw wastewater concentrations for the non-hazardous pollutants of interest
fromthishazardousfacility weresimilar to those concentrationsfound at the non-hazardousfacilities.

Second, thefacility achieved good BOD. removal using biologica treatment equivalent to BPT Option .
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Therefore, EPA concluded that atreatment system that can adequately control pollutant dischargesfrom

a hazardous landfill should also be able to control discharges at non-hazardous landfills.

Based on the assessment above, there were 46 in-scope landfill facilitiesin the EPA database that
employed variousformsof biological trestment considered for BPT for the Non-Hazardous subcategory.
EPA evaluated these 46 |andfill facilitiessel ected aspotential BPT candidatesto determinethe performance
acrossthevarioustypesof biological trestment systems. To determinethe best performersfor biological
trestment EPA established anumber of criteria. Thefirst criterionused in the selection of the best facilities
waseffectivetreatment of BOD,. Under thiscriterion, therewere severa reasonswhy afacility might be

eliminated from the selection of BPT facilities.

Of the46 landfill facilitiestresting their wastewater with someform of biologica treetment, only 26 facilities
provided BOD; effluent data in their Detailed Questionnaire or Detailed Monitoring Questionnaire
submitted to EPA or in the data that EPA collected during a sampling episode performed at the facility.
EPA evaluated these data to assess the performance acrossthe various biological systems. Two facilities,
16119 and 16123, provided carbonaceous BOD (CBOD) datarather than BOD. data and, therefore,
EPA removed thesefacilitiesfrom further consderation. EPA diminated thefacilitiesreporting CBOD data
becausetheandyticd resultsof the CBOD testscan differ from the BOD; results, especialy in caseswhere
ammoniaispresentinthewastewater. Table11-4liststhe20facilitiesthat EPA eliminated from further
consderation asBPT facilitiessincethey did not supply BOD; effluent data. Table 11-5 liststhe trestment
in placeat the 26 candidate BPT facilitiesin the Non-Hazardous subcategory that provided BOD, effluent
data. Table 11-6 shows, for the 26 candidate BPT facilities, the baselineflow, thefacility-average raw
wagtewater BOD, concentration, thefacility-average effluent BOD, concentration, theinfluent and effluent
BOD, concentrations from Section C of the Detailed Questionnaire (DET) data, Detailed Monitoring
Questionnaire (DM Q) data, and EPA sampling episodes (ANL) data, and thereason (if any) why EPA
eliminated thefacility asaBPT facility. EPA determined the average raw wastewater BOD, concentration
and average effluent BOD, concentration a afacility by cdculaing the flow-weghted average of thefecility
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dataavailablein Section C of the Detailed Questionnaire, the Detailed Monitoring Questionnaire, and the
data collected during the EPA sampling episode.

Because EPA based BPT limitations on the effectiveness of biological treatment, the Agency diminated
facilitiesthat used additiona formsof treatment for BOD; (other than biologica treatment). EPA, therefore,
removed two Sites (16099, 16125) using carbon trestment in addition to biological treatment from thelist
of candidate BPT facilities. EPA eliminated another facility from consideration (16117) becauseit used
two separate trestment trainsin treating itswastewater, one with biological trestment and the other with
chemical precipitation, before commingling the Sreams a the effluent sample point. After theelimination
of thesethreefacilities, 23 potential BPT facilitiesremained in the EPA non-hazardouslandfill database.

Toensurethat thefacilitieswere operating effective biologica treatment sysems, EPA evauated theinfluent
concentrations of BOD, entering the wastewater trestment systems to determine which facilities had influent
BOD; concentrations that most closely resembled typical non-hazardous landfills. The median
concentration of BOD, for non-hazardous|andfillswas 240 mg/L and the average concentration was 1,229
mg/L. EPA determined that facilitieswith BOD; influent concentrations significantly lower than thesevaues
would not be representative of typical wastewater concentrations found in the Non-Hazardous
subcategory. Therefore, EPA diminated facilitieswhere the influent BOD; was below 100 mg/L. EPA
acknowledgesthat itispossibleto operate abiol ogica trestment system with influent BOD, concentrations
lower than 100 mg/L. Infact, ascan beseenin Table 11-6, four of the remaining candidate BPT facilities
had influent BOD, concentrations much less than 100 mg/L (16077, 16093, 16097, and 16170) and
operated biological treatment systems. Three of these four (16077, 16093, 16097) achieved BOD,
effluent concentrations below the BPT effluent limit despite low influent BOD, concentrations. However,
EPA did receive asignificant number of comments on the proposal stating that the biological trestment
option selected as BPT wasinfeasible for treatment of particular typesof landfill leachate (ash monofill
wastewater in particular) dueto itslow organic content. The BOD, raw wastewater data submitted by

some of these commenterswas below 10 mg/L. The Agency acknowledgesthat in many of these cases
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(suchaswhere BODy islessthan 10 mg/L), the concentration of organic materia in the raw wastewater
istoo low to support biological treatment. Because the guidelines do not require the instalation of any
particular technology to meet the limitations, facilitiesremainfree to use whatever technology they choose
aslong asthese technol ogies can meet the limitations. In response to comments concerning the feasibility
of biologica treatment for certain types of monofillswith very low BOD;in their raw leachate, the Agency
developed costsfor low BOD, fecilitiesin the database for dternative, non-biological treatment such as
breakpoint chlorination, granular activated carbon, and iron co-precipitation. Thesedternateformsof non-
biologica treatment are discussed in Chapter 8 and their associated costs presented in Chapter 9. EPA’s
decision not to further subcategorize the Non-Hazardous landfill subcategory is discussed in Chapter 5.
Therefore, asareault of theinfluent BOD, greater than 100 mg/L edit, EPA did not consider four facilities
(16077, 16093, 16097, and 16170) for BPT.

EPA eliminated eight other facilities (16048, 16049, 16052, 16065, 16161, 16164, 16171, and 16176)
from BPT condderation because they did not supply BOD; influent data (from any datasource). EPA did
not select two facilities (16127 and 16129) because their raw wastewater streams consisted primarily of
non-contaminated storm water or contaminated ground water, which areflowsthat thisregulation doesnot
cover. Asdiscussedin Chapter 6, the Agency did not use monitoring datato characterize landfill generated
wastewater from facilitieswhere out-of-scope wastewater contributed greater than 15 percent of thetotal
wastewater flow. Facility 16129 treated a combined raw wastewater influent stream consisting of 92
percent ground water and 7 percent leachate, and facility 16127 treated a combined raw wastewater
influent stream consisting of 70 percent storm water and 30 percent leachate.  After eimination of these

facilities, atotal of 9 candidate BPT facilities remained.

Thefind requirement for BPT sdectionin the Non-Hazardouslandfill subcategory wasthet the biological
treatment system at the facility had to achieve aBODy effluent concentration lessthan 50 mg/L. EPA
determined that facilities not able to maintain an effluent concentration below 50 mg/L were not operating

their biologica system effectively. Two of the remaining 9 facilities (16088 and 16165) did not achieve
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BOD; effluent concentrations of lessthan 50 mg/L, leaving seven facilitiesin the database. The site-
identification numbersfor the seven facilities selected as BPT are 16041, 16058, 16118, 16120, 16122,
16132, and 16253.

Thesevenfacilitiesthat met dl of the BPT criteriaemployed varioustypes of biologica treatment systems,
including activated dudge, asequentia batch reactor, aerobic and anaerobic biological towersor fixed film,
and aerated ponds or lagoons. Most of the facilities employed equalization tanks in addition to the
biologica treatment, whileseverd facilitiesal soemployed chemicd precipitation and neutraizationintheir
treatment systems. Clarification or sedimentation stagesfollowed the biologica treatment systems. Table
11-7 shows the treatment technologiesin-place at the facilities selected as BPT for the Non-Hazardous
subcategory. EPA used all seven facilities employing well-operated biological treatment systems to
calculatethe effluent limitationsfor BOD,. The averageinfluent BOD, concentrationsto these seven
treatment systems ranged from 150 mg/L to 7,600 mg/L and, as mentioned above, al of the average

effluent concentrations for these seven facilities were below 50 mg/L.

Whilethe BOD; edits discussed above ensure good biologicd trestment and abasic level of TSSremovd,
treatment facilities meeting thislevel may not necessarily be operated for optimal control of TSS. To
ensure that the effluent limitation developed for TSS reflects proper control, EPA established additiona
editing criteriafor TSS.

EPA developedtwo criteriafor editing TSS performancedata. Inadditionto achievingthe BOD, criteria
cited above, EPA required that thefacility employ technology sufficient to ensureadequate control of TSS,
that is, asand or multimediafiltration system. Threeof the seven well-operated biologica systems (16120,
16122, 16253) used sand or multimediafiltersasapolishing step for additional control of suspended solids

prior to discharge.
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The second factor EPA considered was whether the treatment system achieved an effluent TSS
concentration lessthan or equal to 100 mg/L. EPA selected treatment facilities meeting these criteriaas
the average of the best existing performersfor TSS. Table 11-8 ligsthe basdine flow, thefacility-average
raw wastewater TSSconcentration, thefacility-averageeffluent TSSconcentration, theinfluent and effluent
TSS concentrations from Section C of the Detailed Questionnaire (DET) data, the Detailed Monitoring
Questionnaire (DM Q) data, and the EPA sampling episode (ANL) datafor the sevenfacilitiesselected as
BPT in the Non-Hazardous subcategory. EPA determined the average raw wastewater TSS concentration
and average effluent TSS concentration at afacility by calculating the flow-weighted average of thefacility
dataavailablein Section C of the Detailed Questionnaire, the Detailed Monitoring Questionnaire, and the
datacollected during the EPA sampling episode. All threefacilitiesthat employed asand or multimedia
filtration system (16120, 16122, and 16253) achieved an effluent TSS concentration far less than 100
mg/L, and therefore EPA included these among the best existing performersfor TSS. Although facility
16122 meetsthe TSSediting criteria, EPA diminated it from further consderation asBPT for TSSbecause
of potentid settling of TSSin agrated tanksimmediately prior to thefiltersthat are not part of the selected
BPT option. Therefore, EPA selected the remaining two facilities (16120 and 16253) as* average of the
best” existing performers for TSS and based the TSS limitations on these two facilities.

EPA determined that the use of amultimediafilter after biologica treatment with secondary clarification
achieved significantly lower long-term average effluent concentrations of TSSthan the other BPT facilities
that did not employ multimediafiltersafter secondary clarification. Asshownin Table 11-8, thetwo
facilities (16120 and 16253) that employed multimediafiltersafter biologica trestment with clarification
achieved an average effluent TSS concentration of 19.5 mg/L whereasthe other BOD; BPT facilities

without multimedia filters achieved an average effluent concentration of 69.1 mg/L.

Development of BPT Limitations

EPA based the effluent limitationsfor BOD, on al seven non-hazardous BPT facilities, however, the BPT
fecilitiesoftendid not supply datafor al of theregulated pollutants. Therefore, EPA used thedataavailable
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from the seven non-hazardous BPT facilitiesto develop the BPT limitationsfor ammonia, TSS, apha
terpineol, benzoic acid, p-cresol, phenol, and zinc. EPA applied additiond editing criteriato the seven BPT
facilitiesto select the  average of the best” existing performersfor each of the regulated pollutants. The

editing criteria applied to the available data were as follows:

. EPA only used datafrom the seven facilitieswhich passed the BOD, criteriain the cal cul ation of
limits (16041, 16058, 16118, 16120, 16122, 16132, and 16253).

. EPA only used datafrom facilitiesthat passed the TSS criteriain the calculation of TSSIlimits
(16120 and 16253).

C EPA did not use effluent datafrom the Detail ed Questionnaire (16000 seriesdata) inthecaculation
of effluent limits. Thepollutant datasubmittedin the Detailed Questionnaire contained the average
concentration, the minimum and maximum concentrations, and the number of samples, whereas
EPA sampling data and the Detailed Monitoring Questionnaire conssted of individua daily data
Indeveloping limits, EPA cd culated thelong-term averagesand variability factorsusing individua
daly data. Furthermore, summary data (likethe data submitted in the Detailed Questionnaire) may
obscure the minimum detection levels used in the sampling data. The use of daily data (like the
Detailed Monitoring Questionnaireand EPA sampling data) in developing limitationsalows EPA
to account for concentration values reported at or below the detection limits. In addition, in many
cases, EPA considered reported averagesfrom Detailed Questionnairesredundant because many
facilitiesasoreported thedaily datafrom the Detailed Monitoring Questionnairefor the sametime
period in 1992 and, therefore, EPA would not have used the data in the calculation of limits.
However, EPA did use, in caseswhereno other influent datawere available, influent datafrom
the Detailed Questionnaire to show that a landfill had treatable levels of a pollutant in the
wastewater.

. Since chemical precipitation was not part of the selected BPT Option for the Non-Hazardous
subcategory, EPA did not use datafrom BPT facilitiesemploying chemical precipitation when
developing limitationsfor metals. Therefore, sincezinc wasthe only meta regulated, EPA did not
include zinc effluent datafrom four of the seven facilitiesthat employed chemica precipitationin
the calculation of zinc limitations (16118, 16120, 16122, and 16253). In the Non-Hazardous
subcategory, EPA determined that the levels of zinc found in raw wastewater were a low enough
concentrationsthat chemical preci pitation wasnot anecessary treatment technology. Inthe Non-
Hazardous landfill subcategory, EPA’s sampling, for the most part, did not find zinc raw
wastewater concentrations that would inhibit biological treatment. In addition, raw wastewater
concentrations of zinc weretypicaly lessthan 1 mg/L, aleve that would not be effectively removed
by achemical precipitation system.
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EPA did not usefacility datademonstrating zero or negative percent removasin the calcul ation of
limits. No facility datain the Non-Hazardous subcategory met this criterion.

EPA did not include datafromfacility 16120 inthe ca culation of ammonialimitations becausethe
treatment system included air stripping.

EPA only used effluent dataif sufficient influent datawere available to establish the presence of
trestablelevesof pollutants. The Agency only used effluent datain calculating limitsif influent deta
for agiven pollutant wereavailablefor afacility. Incaseswhereafacility supplied effluent detafor
aparticular pollutant but did not supply influent dataiin the Detailed M onitoring Questionnaire (or
suppliedinfluent databelow atreatablelevel), EPA used the effluent dataso long asinfluent data
were available from the EPA sampling episode or the Detailed Questionnaire at a concentration
aboveatreatablelevel. However, EPA did not use effluent datafrom EPA sampling episodesto
cdculaelimitsunless matching influent datafrom the EPA sampling episodewere at concentrations
above treatable |evels.

For the EPA sampling episodeat facility 16122, EPA did not usethe effluent data collected from
sample point 08 inthe cal culation of the limits because this sample point was|ocated after two
aerated holding tanks operated in pardld just prior to the multimediafilter (which was not part of
the selected treatment option after biological treatment). Instead, EPA used datafrom sample
point 07 (after biological trestment but before aeration in the holding tanks) in the cal culation of
limitsfor thefina rule. Inaddition, EPA did not use effluent datafrom the Detailed Questionnaire
and Detailed Monitoring Questionnaire from facility 16122 in the cal culation of limitsbecause the
data were from sample point 03, which islocated after the aeration tanks.

InTable 11-9, EPA presentsthe non-hazardous BPT facilities and sample points used to ca cul ate the non-

hazardous BPT limitationsfor conventional, nonconventiona, and toxic pollutants. Table 11-10 presents

thenon-hazardous BPT facilitiesand samplepointsthat EPA did not useto calculatethe BPT limitations

and the reason for their exclusion. Table 11-11 presents EPA's final BPT limitations for the Non-

Hazardous subcategory.

Tables 11-12 and 11-13 present the national estimates of the pollutant of interest reductions for the

BPT/BAT optionsfor themunicipa solid waste Subtitle D landfillsand non-municipa Subtitle D landfills,

respectively. Table11-14 and Table 11-15 summarize the estimated amount of pollutants discharged
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annually from direct discharging municipa landfills and direct-discharging non-municipal landfills,

respectively, before and after the implementation of BAT for the Non-Hazardous subcategory.

EPA based all of the estimated costs on afacility installing aerated equalization tanks followed by an
activated dudge biologica sysem with darification and amultimediafilter and included adudge dewatering
system. Onanationa scale, EPA estimatesthat theimplementation of the BAT effluent limitationswill
require acapital cost of $18.87 million and annual operating cost of $6.50 million resulting in atotal
annualized cost of $7.64 million (pogt-tax) for the Subtitle D Non-Hazardous subcategory (1998 dollars).

11.2.3 BPT Technology Optionsfor the Subtitle C Hazar dous Subcategory

EPA’ssurvey of the hazardous landfillsindustry identified no in-scope respondents that were classfied as
direct dischargers. All of the hazardous landfills within the scope of the rule are either indirect or
zero/dternative dischargers. Consequently, EPA could not evaluate any treatment systemsin-place at
direct-discharging hazardous landfills for establishing BPT effluent limitations. Therefore, EPA relied on
information and data from widely available trestment technologiesin use at hazardous landfill facilities
dischargingindirectly and at non-hazardouslandfill sdischarging directly andindirectly, termed*technol ogy
transfer.” EPA concluded that thetechnol ogy in-place at someindirect hazardouslandfillsisappropriate
to use asthe basisfor regulation of direct dischargers because the wastewater generated at hazardous
wagtelandfillsdischarging directly would be smilar in character to thewastewater from indirect-discharge

hazardous waste landfills.

Based on thisassessment, EPA devel oped thefollowing BPT regulatory optionsfor establishing BPT
effluent limitationsfor the Hazardouslandfill subcategory: 1) aerated equalization followed by chemical
precipitation with clarification and multimediafiltration, 2) aerated equalization followed by chemical
precipitation with clarification, biologica trestment with secondary clarification, and multimediafiltration,
and 3) zero or dternative discharge. Chapter 8 discussesthese optionsin detail and Chapter 9 discusses

the cost estimates devel oped for these options.
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Hazardous Subcategory Option |: Chemical Precipitation and Multimedia Filtration

EPA first assessed the pollutant removal performance of equalization, chemical precipitation, and
multimediafiltration. EPA evauated chemicd precipitation asatrestment technol ogy because of themetd's
concentrationstypically found in hazardous landfill |eachate and the efficient metals removas achieved
through chemica precipitation. EPA aso evauated multimediafiltration as an appropriate technology to

remove additional levels of metals and TSS following chemical precipitation.

Hazardous Subcategory Option|1: Chemica Precipitation, Biologica Treatment, and MultimediaFiltration

The second technology option considered for BPT treatment of hazardous landfill wastewater was aerated
equalization, chemical precipitation, and biological treatment with secondary clarification, followed by
multimediafiltration. EPA evaluated these technologies as Option 11 because of the effectiveness of
chemicd precipitation in removing metasand the effectiveness of biologica treatment in removing the high
organic loads present in the leachate. The Agency considered multimediafiltration to be an appropriate
technology for consideration because of its effectivenessin removing TSS and metals remaining after

primary or secondary clarification.

Hazardous Subcategory Option |11: Zero or Alternative Discharge

Finaly, EPA considered azero or aternative discharge option asBPT Option 111 because asignificant
segment of theindugtry is currently not discharging wastewater to surface waters or to POTWs. The zero
or dternative digposa option would requirefacilitiesto dispose of their wastewater in amanner that would

not result in wastewater discharge to a surface water or aPOTW.
Methods of achieving zero or alternative discharge currently in use by hazardous landfills are deep well

injection, solidification, and contract hauling of wastewater to a Centralized Waste Treatment (CWT)
facility or to alandfill wastewater treatment facility. Thirty sevenfacilitiesare estimated to inject landfill
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wagtewater underground onsite, 103 facilitiessend their wastewater toaCWT or landfill trestment system,

and one facility solidifies wastewater.

Selected BPT Technology Option

EPA sdlected Option 11, aerated equalization and chemical precipitation followed by biological trestment
with secondary clarification and multimediafiltration, asthetechnology basisfor BPT limitationsfor the
Hazardous landfills subcategory. EPA sdected Option 11 because of the demonstrated ability of biologica
treatment and multimediafiltration in removing the large organic loads and suspended solids associated
with hazardousleachate. Metasin theraw wastewater will be removed prior to the biological trestment
system using chemical precipitation. Figure 11-3 presentsaflow diagram of thetreatment systemfor this

option.

EPA eliminated Option | from consideration becauseit did not control organic pollutants effectively. In
addition, based on consideration of comments submitted on the proposal, EPA decided not to establish
BPT limitations based on zero or dternative discharge. EPA concluded that, for theindustry asawhole,
zero or alternative discharge options are either not viable or the cost iswholly disproportionate to the
pollutant reduction benefits and, thus, not “ practicable.” Furthermore, the commenters submissions
support EPA’ sdecision to reject zero or dternative discharge asthe technology basisfor BPT (or BAT)
limitations for hazardous landfills. While EPA supportsthe use of zero or dternative discharges particularly
whereit doesnot result in mediatransfer of pollutants, many of the avail able zero discharge optionshave
identifiable shortcomings, such astransfer of waste resduasto another media (e.g., ground water, soil) or

the availability of an alternative disposal option only in certain geographic locations.

For example, one demonstrated aternative disposal option for large wastewater flowsisunderground
injection. However, thisisnot considered apractically available option on anationwidebasis becauseit
isnot alowed in many geographic regionsof the country wherelandfillsmay belocated. Theserestrictions
may preclude underground injection a agiven landfill. 1n such circumstances, landfillswould need to resort
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to contract hauling to aCWT facility. Unlessthe CWT itself were azero discharge facility, the ultimate
result would be trestment and discharge to surface waters or aPOTW following waste treatment that may
be no more effectivethan that provided on site. Thismight result in substantia transportation costsfor the
landfill and associated non-water quality environmenta impacts (e.g., truck emissions) resulting in no net
reductioninthe discharge of pollutants. EPA’ssurvey demondtrated that only landfillswith relatively low
flows (under 500 gpd) currently contract haul their wastewater toaCWT. The costs of contract hauling
aredirectly proportional to the volume and distance over which the wastewater must be transported,
generally making it excessively costly to send large wastewater flowsto a CWT, particularly if it isnot

located nearby.

EPA evauated the cost of requiring al hazardouslandfillsto achieve zero or dternative discharge status.
For the purposes of costing, EPA assumed that afacility would haveto contract haul wastewater off site
because it may beimpossible to pursue other zero or aternative discharge options. EPA concluded that
the cost of contract hauling off sitefor high flow facilitieswas unreasonably high and disproportionateto
theremovaspotentialy achieved. In addition, EPA concluded that the wastewater shippedtoaCWT will
typically receivetreatment equiva ent to that promulgated, and that zero/dternative dischargerequirements
would result in additiona coststo discharge without greater removalsfor hazardous landfill wastewater.
To cdculate cogtsfor thisoption, EPA estimated that al facilities currently discharging to a POTW would
have to contract haul wastewater approximately 500 milesto aCWT facility. EPA based cost estimates
on a$0.35 per gallon disposa cost at a CWT facility, and $3.00 per loaded mile for transport. EPA
estimated the total cost to the industry at approximately $30 million dollars.

11.24 BPT Limitsfor the Subtitle C Hazar dous Subcategory

Sdlection of BPT Facilities

EPA based the BPT effluent limitationsfor the Hazardous subcategory upontheaverage of thebest existing
landfill facilities. Based on the characteristics of hazardous landfill |eachate and on an evaluation of

appropriate technology options, the Agency sel ected aerated equalization, chemical precipitation, and
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biologicd trestment followed by secondary clarification and multimediafiltration as BPT technology for the
Hazardous subcategory. Asprevioudy noted, EPA relied on datafrom both hazardous and non-hazardous
facilitiesto develop thelimitationsfor this subcategory. Becausethere are currently no hazardous landfills

discharging directly, EPA used data from indirectly discharging facilities to develop the limitations.

Apart from the 139 hazardous, zero, or aternative discharge facilities estimated to bein the U.S. based
on theresponsesto the Detailed Questionnaire, EPA identified only three other hazardous respondents
(16017, 16041, and 16087) to the Detailed Questionnaire, al of which discharged indirectly to POTWs.
Facility 16017 only collected and treated landfill gas collection condensate which was very dilute, had low
flows, and required only minimal treatment (neutralization using ammonia) prior to discharge.
Consequently, EPA did not consider thisfacility as appropriate for establishing BPT limitations. Thetwo
remaining facilities (16041 and 16087) both had treatment systems in-place that achieved very good
pollutant reductions. Thetreatment at facility 16087 cong sted of equalization andachemica precipitation
unit followed by an activated dudge system with secondary clarification; the other facility (16041) utilized
equalization tanks and a sequential batch reactor. The treatment systems in-place at these indirect-
discharging hazardous facilities achieved | ow effluent concentrations with average removal s of 88 to 98
percent of organic toxic pollutants, and 55 to 80 percent of metal pollutants. Thus, EPA concluded that
both facilities should be used in the development of the Hazardous subcategory BPT limitations for
nonconventional and toxic pollutants. Table 11-16 presentsthe treatment technol ogiesin-place at the

facilities selected as BPT for the Hazardous subcategory.

Development of BPT Effluent Limitations

Asdiscussed above, because therewereno direct-discharging hazardousfacilitiesin EPA’ sdatabase, the
Agency relied on technology transfer to establish BPT effluent limitations, using performance datafrom
treatment technol ogiesat hazardouslandfill facilitiesdischarging indirectly and non-hazardousfacilities
discharging directly and indirectly. EPA used the data from the two hazardousindirect-discharging facilities
(16041 and 16087) to cal culate the BPT effluent limitationsfor the following toxic pollutant parameters:
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alphaterpineol, aniline, arsenic (total), benzoic acid, chromium (total), naphthalene, p-cresol, phenoal,
pyridine, and zinc (total). Chapter 7 discusses the methodology used to select toxic pollutants for
regulation.

EPA concluded that establishing BPT effluent limitationsfor ammonia, BOD., and TSS based only on
performance datafrom these two hazardousindirect-discharging facilitieswas not gppropriate. Ingenerd,
removal of classical pollutant parameters such as ammonia, BOD,, and TSSin treatment systems at
indirect-discharging facilitiesisincidental to toxic pollutant removals, since these pollutants areamajor
component of domestic sewage and are adequately treated at POTWSs. Since removals of ammonia,
BOD,, and TSS at these two hazardousindirect-discharging facilities ranged from poor to adequate, EPA
concluded that the use of performance datafrom BPT facilitiesin both the Hazardous and Non-Hazardous
subcategories that employed variations of biological treatment would result in more representative

hazardous BPT effluent limitations for these pollutants.

EPA supplemented the Hazardous subcategory data for these three pollutants with data from non-
hazardous landfill facilities. For calculation of BPT effluent limitationsfor BOD., EPA supplemented the
performance data from the two hazardous indirect-discharging facilities (16041 and 16087), with
performance datafrom direct- and indirect-discharging non-hazardous facilities (16058, 16118, 16120,
16122, 16132 and 16253) to obtain amore representative mix of facilities. For calculation of BPT effluent
limitationsfor TSS, because neither of the treatment systems for the two hazardousindirect-discharging
fadilitiesincluded multimediafiltration to control TSS discharges, EPA used technology transfer to establish
TSSlimitations, using performance datafrom two non-hazardous facilities (16120 and 16253) that passed
the TSS effluent editing criteriafor the BPT effluent limitations for Non-Hazardous subcategory.

For caculationof BPT effluent limitationsfor anmonia, sncethetrestment system for only one of thetwo
hazardous indirect-discharging facilitieswas considered agood performer (16041), EPA supplemented
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these datawith performance datafrom two non-hazardous BPT facilities (16122 and 16132) that were

considered good performersin the Non-Hazardous subcategory.

In addition, EPA applied editing criteriato the datato determine thefind list of BPT facilitiesand sample
points used to devel op the BPT limitsfor the Hazardous subcategory. The editing criteriaapplied to the

available data were as follows:

. EPA only used datafrom the two hazardousfacilitiesselected as BPT (16041 and 16087) inthe
calculation of limitsfor toxic pollutants (except anmmonia).

C EPA used technology transfer from the Non-Hazardous subcategory in establishing limits for
BOD,, TSS, and ammonia.

. EPA only used datafrom facilitiesthat passed the TSS criteriain the calculation of TSSIlimits
(16120 and 16253).

C EPA did not use effluent datafrom the Detail ed Questionnaire (16000 seriesdata) inthecaculation
of effluent limits. Thepollutant datasubmittedin the Detailed Questionnaire contained the average
concentration, the minimum and maximum concentrations, and the number of samples, whereas
EPA sampling data and the Detailed Monitoring Questionnaire conssted of individua daily data
Indeveloping limits, EPA cd culated thelong-term averagesand variability factorsusing individua
daly data. Furthermore, summary data (likethe data submitted in the Detailed Questionnaire) may
obscure the minimum detection levels used in the sampling data. The use of daily data (like the
Detailed Monitoring Questionnaireand EPA sampling data) in developing limitationsalows EPA
to account for concentration values reported at or below the detection limits. In addition, in many
cases, EPA considered reported averagesfrom Detail ed Questionnairesredundant because many
facilitiesaso reported the daily datafrom the Detailed Monitoring Questionnairefor the sametime
period in 1992 and, therefore, EPA would not have used the datain the calculation of limits.
However, EPA did use, in caseswhere no other influent datawere available, influent datafrom the
Detailed Questionnaire to show that alandfill had trestable levels of a pollutant in the wastewater.

C EPA did not usefacility datademongtrating zero or negative percent removasin the calculation of
[imits.
. EPA did not include datafromfacility 16120 inthe ca culation of ammonialimitations becausethe

treatment system included air stripping.
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. EPA only used effluent dataif sufficient influent datawere available to establish the presence of
trestablelevesof pollutants. The Agency only used effluent datain calculating limitsif influent deta
for agiven pollutant wereavailablefor afacility. Incaseswhereafacility supplied effluent detafor
aparticular pollutant but did not supply influent dataiin the Detailed M onitoring Questionnaire (or
suppliedinfluent databelow atreatablelevel), EPA used the effluent dataso long asinfluent data
were available from the EPA sampling episode or the Detailed Questionnaire at a concentration
aboveatreatablelevel. However, EPA did not use effluent datafrom EPA sampling episodesto
cd culatelimitsunless matching influent datafrom the EPA sampling episode are at concentrations
above treatable |evels.

Table 11-17 presents the hazardous BPT facilities and sample points used to cal culate the hazardous BPT
limitationsfor conventional, nonconventional, and toxic pollutants. Table 11-18 presentsthe hazardous
BPT facilities and sample points EPA did not use to calculate the BPT limitations and the reason for their
exclusion. In Table 11-19, EPA presentsthe final BPT limitations for the Hazardous subcategory.

Sincethereare no direct discharging hazardous landfillsin the EPA database, EPA could not estimate
pollutant reductions as aresult of the regulation and the average facility costsfor implementation of the

regulation.

11.3 Best Conventional Pollutant Control Technology (BCT)

BCT limitations control the discharge of conventiona pollutantsfrom direct dischargers. Conventiona
pollutantsinclude BOD, TSS, oil and grease, and pH. BCT isnot an additiona limitation, but rather
replaces BAT for the control of conventional pollutants. To develop BCT limitations, EPA conductsa
cost-reasonabl eness evaluation, which consists of a two-part cost test: 1) the POTW test and 2) the
industry cost-effectiveness test.

Inthe POTW test, EPA cal culatesthe cost per pound of conventional pollutantsremoved by industrial
dischargersin upgrading from BPT to aBCT candidate technology and then compares thisto the cost per
pound of conventiona pollutants removed in upgrading POTWsfrom secondary totertiary treetment. The
upgrade cost to industry, which isrepresented in dollars per pound of conventional pollutants removed,

11-27



must be less than the POTW benchmark of $0.25 per pound (in 1976 dollars). In the industry cost-
effectivenesstest, theratio of theincrementa BPT to BCT cost, divided by the BPT cost for theindustry,

must be less than 1.29 (i.e. the cost increase must be less than 29 percent).

For thefinal rule, EPA established effluent limitations guidelines and standards equivaent to the BPT
guidelinesfor the conventiona pollutants covered under BPT for both subcategories. In developing BCT
limits, EPA considered whether there are technol ogies that achieve greater removals of conventional
pollutants than for BPT and whether those technol ogies are cost-reasonabl e according to the BCT cost-
reasonablenessevauation. |neach subcategory, EPA identified no technol ogiesthat can achieve greater
removalsof conventional pollutants than those promulgated for BPT that are al so cost-reasonabl e under
theBCT codt-reasonablenesseva uation, and, accordingly, EPA established BCT effluent limitationsequal
to the BPT effluent limitations guidelines and standards.

114 Best Available Technology Economically Achievable (BAT)

Thefactorsconsideredin establishingaBAT level of control include thefollowing: the age of process
equipment and facilities, the processes employed, process changes, the engineering aspects of applying
varioustypes of control techniquesto the costs of applying the control technology, non-water quality
environmenta impacts such as energy requirements, air pollution and solid waste generation, and such other
factorsasthe Administrator deems appropriate (Section 304(b)(2)(B) of the Act). Ingeneral, theBAT
technology level representsthe best existing economically achievable performanceamong facilitieswith
shared characterigtics. BAT may include process changesor interna plant controlswhich are not common

intheindustry. BAT may aso be transferred from a different subcategory or industrial category.

EPA promulgated BAT effluent limitationsfor both landfill subcategories based upon the same technologies
evauated and selected for BPT. TheBAT effluent limitationscontrol identified toxic and nonconventional
pollutants discharged from facilities. EPA did not identify any additional technol ogies beyond BPT that

could provide additional toxic pollutant removals and that are economically achievable.
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11.4.1 BAT Limitsfor the Subtitle D Non-Hazar dous Subcategory

EPA evduated reverse osmos stechnology asapotentia option for establishing BAT effluent limitsmore
gtringent than BPT for the control of toxic pollutantsfor the Non-Hazardous subcategory. EPA considered
reverse osmosis for evaluation because of its effective control of awide variety of toxic pollutantsin

addition to controlling conventional and nonconventional parameters.

EPA evauated BAT treatment options as an increment to the baseline treatment technology used to
develop BPT limits. Therefore, the BAT Option |11 consisted of BPT Option |1 (biological treatment
followed by multimediafiltration) followed by asingle-stage reverse osmosisunit. Figure 11-4 presents
aflow diagram of the treatment system costed for BAT Option I11. EPA acknowledges that reverse
osmosistreatment of landfill wastewater does not requirebiologica pretrestment. However, in evauating
potential BAT options, EPA considers the removal and costs of BAT in addition to the selected BPT
option. Therefore, to analyzetheincremental remova sand incremental costs, EPA evauated thereverse

osmosis system after the selected BPT option (biological treatment and multimediafiltration).

EPA promulgated limitsbased on aBAT technology that isequivaent to the BPT technology. After an
assessment of costsand pollutant reductions associated with reverse osmosis, EPA concluded that limits
should not be established based on more advanced treatment technol ogy than the BPT technology. EPA
concluded that abiologica system followed by multimediafiltration would removethe mgjority of toxic
pollutants, leaving the Single-stage reverse osmosisto treet the very low levels of pollutants that remained.
Inthe Agency’ sandysis, BPT Option Il removed 170,000 pounds of toxic pollutants per year, whereas
BAT Option |11 removed 172,000 poundsof toxic pollutantsper year. Thesmall incremental removal of
pounds of toxic pollutants achieved by BAT Option |11 was not justified by the large cost for the reverse
osmosistreatment system. Accordingto EPA’scosting analysis, the BAT Option I11, consisting of BPT
Option Il plusreverse osmosis, was estimated to cost the Landfillsindustry $130.3 million in capital costs
(1998 dollars) and $45.95 millionin annualized costs (pre-tax, 1998 dollars). By contrast, the selected
option, BPT Option I, had capital costs of $18.87 million (1998 dollars) and annualized costs of $7.64
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million (post-tax, 1998 dollars). It should be noted that reverse osmosis was much more effective than the
BPT Option |1 a removing the often-high quantities of dissolved metals such asiron, manganese, and
auminum. However, these parameterswerenot included in the cal cul ation of pound-equivaent reductions

dueto their use as treatment chemicals.

Table 11-20 compares the long-term averages achieved by BPT Option |1, consisting of equalization,
biologica treatment, and multimediafiltration, to thelong-term averages achieved by the reverse osmoss
treatment system. For the long-term average comparison, the effluent concentrations are from the reverse
osmosis treatment system sampled by EPA and described in Section 8.2.1.5, including the flow diagram
in Figure 8-30. Table 11-20 shows BPT Option |1 achieves very low effluent concentrations that are

similar to the effluent concentrations achieved by the reverse osmosis system.

Several commenters on the proposa supported EPA’ s decision to reject reverse osmosis as the selected
technology option. While EPA rejected reverse osmosisasthe basisfor BAT limitations becauseit was
very expensive and achieved very little additional removal of pollutant, other technical factors also
supported thisdecision. EPA agreeswith the commentersthat there may be additiona site-specific costs
associ ated with the operation of reverse osmoss systemsaat landfillsthat it could not directly factor intoits
cost analysis. EPA found that it was difficult to evaluate potential operating and concentrate-disposa
problems and the associated potential increase in the cost of operating areverse osmosis system at a
landfill. Thefact that reverse osmosisisatechnology that concentrates rather than destroys pollutantsis
animportant consideration. These concentrates till need to betreated and disposed and, as noted by one
commenter, some states may not allow them to be recycled back into the landfill. Further, recirculation
may inhibit rather than stimul ate anaerobic decomposition of thelandfilled wastes. Whilethe sudges
generated by chemical precipitation and biological treatment require minimal treatment prior to disposal,

reverse 0smosis concentrates may require additional costly treatment steps prior to final disposal.
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11.4.2 BAT Limitsfor the Subtitle C Hazar dous Subcategory

Asdtated inthe BPT analysis, EPA’ ssurvey of the hazardous landfillsindustry identified no in-scope
respondentswhich wereclassified asdirect dischargers. All of the hazardouslandfillsinthe EPA survey
were indirect or zero or aternative dischargers. Therefore, the Agency based BPT limitations on
technology transfer and treatment systemsin placefor indirect dischargersin the Hazardous subcategory
and on treatment systems in-place for BPT facilities in the Non-Hazardous subcategory. In EPA’s
engineering assessment of the possible BAT technology for direct-discharging hazardousfacilities, EPA
evauated thesamethree potential technology optionsasthose evauated for BPT for the Hazardouslandfill
subcategory. Thesetechnology optionswere 1) aerated equali zation followed by chemical precipitation
with clarification and multimediafiltration, 2) aerated equalization followed by chemical precipitationwith
clarification, biologica treatment with secondary clarification, and multimediafiltration, and 3) zero or
aternative discharge, asexplained above. EPA hasidentified no other technol ogiesthat would represent
BAT level of control for thisindustry.

EPA determined that BAT limitsshould be established based on the same technol ogy evauated for BPT
limits. Asexplained aboveat Section 11.2.3, zero or dternative dischargeisnot an available dternative
treatment technology for thisindustry. Therefore, EPA promulgated BAT effluent limitationsfor the
Hazardouslandfill subcategory based upon the sametreatment technol ogy selected for BPT: equalization
prior to chemical precipitation with clarification, followed by biological treatment with secondary

clarification, and multimedia filtration.

115 New Sour ce Perfor mance Standar ds (NSPS)

New Source Performance Standards under Section 306 of the Clean Water Act represent the greatest
degreeof effluent reduction achievabl ethrough the gpplication of the best avail able demonstrated control
technology for al pollutants(i.e. conventiona , nonconventional , and toxic pol lutants). NSPSareapplicable
to new industrid direct-discharging facilities, for which construction has commenced after the publication

of final regulations. Congress envisioned that new treatment systems could meet tighter controlsthan
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existing sources because of the opportunity to incorporate the most efficient processes and treatment
sysemsinto plant design. Therefore, Congressdirected EPA, in establishing NSPS, to consider the best
demonstrated process changes, in-plant controls, operating methods, and end-of-pipe treatment

technol ogies that reduce pollution to the maximum extent feasible.

EPA established New Source Performance Standards (NSPS) that would control the same conventiondl,
toxic, and nonconventiona pollutants promulgated for control by the BAT effluent limitations for both
subcategories. Thetrestment technol ogiesused to control pollutantsat existing facilitiesarefully applicable
to new facilities. Furthermore, EPA has not identified any other technologies or combinations of
technologies that are demonstrated for new sources that are different from those used to establish
BPT/BCT/BAT for existing sources. Therefore, EPA established NSPS limitationsthat areidentical to
those promulgated in both subcategories for BPT/BCT/BAT.

Inthe proposed rule, EPA solicited comments and data on other technol ogiesthat may be appropriatefor
the treatment of landfill leachate from new sources. One commenter urged EPA to consider reverse
osmosis as an gppropriate technology for the treatment of leachate. While EPA acknowledgesthat reverse
osmosiscantreat landfill leachateto levelsequivaent to, and evenlower than, thefinal BAT limitations,
EPA concluded that the reverse osmosis treatment system did not remove significantly more pounds of
toxic pollutants than the trestment option selected asBAT. Therefore, EPA concluded that thelarge costs
associated with the ingtalation, operation, and maintenance of areverse csmos's system would not justify
the small incrementa removal of pounds of toxic pollutants achieved. Therefore, EPA ispromulgating

NSPS limitations that are identical to those in each subcategory for BPT/BCT/BAT.

11.6 Pretreatment Standardsfor Existing Sources (PSES)

Section 307(b) of the Act requires EPA to promulgate pretreatment standards for pollutants that are not
susceptible to treatment by POTWSs or which would interfere with the operation of POTWs. After a
thorough analysisof indirect-discharging landfillsinthe EPA database, EPA has decided not to establish
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PSESfor either subcategory in the Landfills Point Source Category. For the proposal, EPA proposed not
to establish pretreatment standardsfor indirectly discharginglandfillsinthe Non-Hazardous subcategory.
However, for the Hazardous subcategory, EPA proposed effluent limitations and pretreatment standards
for six pollutants. Inresponsetoitsproposa, EPA received anumber of comments supporting the decison
not to propose pretreatment standards for Subtitle D landfills. In addition, a number of commenters
suggested that EPA should also reconsider whether Subtitle C landfills require national categorical
pretreatment standards. As aresult of these comments, EPA took a second look at its data and

determined that pretreatment standards were not necessary for the Landfills Point Source Category.

For both subcategories, EPA looked at a number of factors in deciding whether a pollutant was not
susceptible to treatment at a POTW or would interfere with POTW operations — the predicate to
establishment of pretreatment standards. First, EPA assessed the pollutant removalsachieved at POTWs
relaiveto those achieved by landfillsusing BAT treatment systems. Second, EPA estimated the quantity
of pollutants likely to be discharged to receiving waters after POTW removals. Third, EPA studied
whether any of the pollutants introduced to POTWs by landfills interfered with or were otherwise
incompatible with POTW operations. EPA, in some cases, also looked at the costs and other economic
impactsof pretrestment sandards and the effluent reduction benefitsin light of trestment systems currently
in-place at POTWs. The result of EPA’s evaluation showed that POTWs could adequately treat
discharges of landfill pollutants. Therefore, EPA is not establishing pretreatment standards for either
subcategory in this point source category.

Asnoted above, among the factors EPA considers before establishing pretreatment standardsiswhether
the pollutants discharged by an industry passthroughaPOTW or interfere with the POTW operation or
dudge disposa practices. Oneof thetoolstraditionaly used by EPA in evaluaing whether pollutants pass
through a POTW, isacomparison of the percentage of a pollutant removed by POTWs with the
percentage of the pollutant removed by discharging facilities applying BAT. In most cases, EPA has
concluded that a pollutant passes through the POTW when the median percentage removed nationwide
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by representative POTW:s (those meeting secondary treatment requirements) is less than the median
percentage removed by facilitiescomplying with BAT effluent limitationsguidelinesfor that pollutant. For

afull explanation of how EPA performsits removal analysis, see Chapter 7.

In developing thefinal guiddines, EPA hasmade anumber of modificationstoitscaculationsof pollutant
removal used to compare POTW operationswith BAT treatment. For example, the primary source of
POTW percent removal data used for removal comparisonsis an EPA document, “Fate of Priority
Pollutantsin Publicly Owned Treatment Works’ (EPA 440/1-82/303) commonly referred to asthe “50-
POTW Study”. The 50-POTW Study presents data on 50 well-operated POTWSs with secondary
treatment in removing toxic pollutants. For itsremova comparison for this guideline, EPA eiminated
influent val uesthat were close to the detection limit, thereby minimizing the possibility that low POTW
removalsmight ssimply reflect low influent concentrationsinstead of being atrue measure of treatment

effectiveness.

After revising the database, EPA ca culated POTW-specific percent removals for each pollutant based on
itsaverageinfluent and average effluent values. The POTW percent removal used for each pollutant for
the comparison isthemedian vaueof dl the POTW-specific percent removasfor that pollutant. EPA then
compared themedian POTW percent removal to the median percent remova for theBAT option trestment

technology in order to determine pass through.

11.6.1 EPA’s Decison Not to Establish PSES for the Subtitle D Non-Hazardous
Subcategory

EPA edtimatesthat there are 756 Subtitle D landfill facilitiesin the U.S. that discharge landfill wastewater

toaPOTW. The Agency did not establish pretreatment standards for existing sources (PSES) for the

Non-Hazardous landfill subcategory. The Agency decided not to establish PSESfor this subcategory after

an assessment of the effect of landfill leachate on recelving POTWs and the cost of pretreatment standards.
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EPA looked at three measures of effectson POTWs: biologicd inhibition levels, contamination of POTW
biosolids, and acomparison of BAT and POTW removals. For the proposed rule, following procedures
outlined above, the remova comparison suggested that one pollutant, ammonia, would passthroughinthe
Non-Hazardous subcategory. However, EPA concluded that ammoniawas susceptible to treatment and
did not interfere with POTW operations. Therefore, the Agency did not propose to establish national

pretreatment standards for ammonia

Following the proposal, EPA reviewed the data available in the proposed Public Record for both the
POTW percent removal calculationsandthe BAT percent removal cal culations and made anumber of
adjustments. For the proposd, EPA calculated the BAT percent removalsusing datafrom well-operated
biologica trestment facilitiesin EPA’ sdatabase. However, some of thesefacilitiesdid not passthe editing
criteriafor selection asaBPT/BAT facility. For therevised remova comparison, EPA calculated percent
removalsusing datafrom only those seven facilitiesthat passed the BPT/BAT editing criteria. In addition,
inthe proposal, EPA inadvertently neglected to use selected BAT facilitiesin the calculation of percent
removals for several pollutants even though the data for the facility passed the editing criteria.

Theresult of thisrevised comparison of remova for the Non-Hazardous subcategory suggested that BAT
removal would begreater than POTW remova for four pollutants: ammonia, benzoic acid, p-cresol, and
phenol. However, as explained below, EPA concluded that these pollutants do not pass through or
interfere with POTW operations on anationd bass and therefore has not established nationd categorica
pretreatment regul ationsfor these pollutants. Moreover, asdiscussed later in thischapter, EPA notesthat
adoption of PSESwould resultintheremova of only asmall quantity of pollutants, approximeately 14 toxic
pound equivaents per facility per year. Such areductionislow relative to that seen in other categorical
pretreatment standards promulgated by EPA. (See 64 FR 45077).

11.6.1.1 EPA’s Rationale for Not Establishing PSES for Ammonia

EPA has decided not to establish ammonia pretreatment Sandards for severd reasons. Firg, whileEPA’s
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remova comparison suggests that ammoniain landfill leachate is not as amenableto POTW treatment as
to pretreatment, in reality, EPA has concluded that ammoniais susceptible to POTW treatment on a
national basis. Further, landfill discharges will not result in POTW upsets or interfere with POTW
operations. The Public Record indicates that POTWs are not currently experiencing any difficulty in
adequatdy treating ammoniadischargesfrom Subtitle D landfills. No POTWs commenting on the proposd
cited any persistent POTW upsets associated with landfill leachate discharges. Finally, EPA has
determined that pretreatment standardsfor ammoniafor landfill indirect dischargerswould be extremely
costly, giventhe high levelsof removal currently observed. In these circumstances, EPA has concluded
that ammoniais susceptible to treatment by POTWs and nationd pretreatment standards are not required.

Ammonia Removals

In the case of ammonia, the median BAT percent removal for the landfillsindustry is99 percent compared
to the median POTW percent remova whichis39 percent.  (For the proposed rule, EPA cdculated the
POTW percent removal for ammoniato be 60 percent. However, upon applying therevised dataediting
procedures to the 50-POTW Study, EPA has now determined that ammonia POTW percent removal is
39 percent.) Thiscomparison suggeststhat ammoniaisnot susceptibletotreatment at aPOTW and passes
through. However, asdiscussed below, most subtitle D landfills discharging to POTWs are discharging

small quantities of leachate with an ammoniaconcentration comparableto that observed in raw sewage.

EPA’sdatashow that over 75 percent of indirectly discharging landfills discharge fewer than 10 pounds
of ammoniaper day at aconcentration similar to that observed in raw sewage. Because many POTWs
are desgned and operated to treat ammonia (and other pollutants) inraw sewage, aPOTW will adequately
control landfill discharges of ammoniaso long astheammonialoadingsto aPOTW did not significantly

differ from that typically observed. In those circumstances, ammoniawill not passthrough such POTWs.

Moreover, some POTWshaveinstaled additiona treatment to control ammonia. Thedataon POTW
removal used for EPA’s comparison does not reflect thisfact. POTWSsthat have installed additional
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ammoniatreatment (or modified existing treatment) typically achieveremovalsin excess of 95 percent --
much higher than the 39 percent removal observed for the POTWSsin the comparison analysis. Thus,
ammoniadoes not pass through POTWswith nitrification even in cases where significant loadings of

ammonia are discharged to a POTW.

In these circumstances, EPA has concluded ammonia at levels discharged by landfillsis generaly
susceptibleto POTW treatment. Therefore, EPA concluded that ammonialimits are best established by
loca POTWs based on site-specific conditionsin accordance with the POTW' s design trestment capacity

and existing mass loadings.

Upset and Interference

EPA a so assessed the ammonia concentrations and | oads received by POTWSs from Subtitle D leachate
dischargesto evaluate potential upsets or interference with POTW treatment systems. EPA concluded
that national pretreatment standardswere not required to prevent interference with POTW operations.

Intermsof landfill leachate ammoniaconcentrations discharged to POTWSs, only one of the Subtitle D
landfill facilitiesin EPA’ sdatabase is currently discharging (i.e. after treatment, if trestment isin place)
wastewater to aPOTW which contains morethan 105 mg/L of ammonia. Theremainder of theindirect-
discharging Subtitle D landfillsdischarged an average concentration of 37 mg/L of ammoniato POTWSs,
with one-half of the facilities discharging lessthan 32 mg/L. Typical anmoniaconcentrationsin raw
domestic sewage range from 12 to 50 mg/L (“Operation of Municipal Wastewater Treatment Plants:
Manual of Practice, Volume Il,” Water Pollution Control Federation).

The onefacility in EPA’ sdatabase that was discharging more than 105 mg/L of anmoniato aPOTW was
discharging 1,018 mg/L of ammoniato a114 MGD POTW which currently has ammonia control
(nitrification) in place. EPA aso received influent ammoniadatafrom several POTWsthat commented on

the proposed rule. The average ammoniainfluent concentration to POTWSs ranged from 14 mg/L to 35
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mg/L with an average concentration of 17 mg/L. Therefore, with the exception of the one outlier, the
average concentration of ammoniain leachate discharged to POTWs (37 mg/L) noted in EPA’s data
closaly paralelsPOTW experience (35 mg/L). However, it should be noted that the upper ranges of
leachate concentrations were higher than the upper ranges observed in domestic sewage. Nevertheless,
in most instances, observed ammonia discharge levelsto POTWsfall within a POTW’ s treatment
capabilities. Thus, EPA determined that the vast mgjority of Subtitle D landfills are discharging ammonia
to POTWsat levelscomparabl e to that which POTWSsin the ordinary course of operationsreceive and

treat in raw domestic sewage.

No POTWs commenting on the proposa cited any specific incidents where POTW acceptance of landfill
leachate containing high levels of ammoniacaused pers stent upsetsa the POTW. Thedataare consstent
with that supplied by commentersand further supported EPA’ sunderstanding prior to the proposal of no

documented persistent problems at POTWSs due to ammonia concentrations in landfill leachate.

EPA a so anayzed the effects that ammonia concentrations found in landfill |leachate can have on the
biologica treatment systemsat POTWSs. Inthisanalysis, EPA compared the concentrations of ammonia
found in leachate with the activated dudge biological minimum threshold toxicity value (or inhibition value).
With respect to ammonia, theinhibition vauefor activated dudge systemsis 480 mg/L (Guidance Manud
on the Devel opment and Implementation of Local Discharge LimitationsUnder the Pretreatment Program,
Volumel. EPA, November 1987). Theaverageraw wastewater concentration of ammoniafoundin
Subtitle D landfillsin EPA’ s database was 199 mg/L for direct, indirect and zero dischargers. In addition,
all of the average and median ammoniaconcentration val ues observed in the datasubmitted to EPA in
comments were below the activated dudge inhibition value. EPA has consequently determined that
ammoniadoes not represent athreat to biologica treatment systemsthat would require establishment of
pretreatment standards.
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Effect on Recelving Streams

Subsequent to the proposal, EPA evaluated total wastewater flows and |oads of ammoniato receiving
streams associ ated with non-hazardouslandfill indirect dischargers (an estimated 756 facilities). EPA
estimated that the non-hazardous landfill industry discharges 2.7 million pounds per year of ammoniato
POTWs, whichresultsin 1.6 million pounds per year being discharged to receiving streams, assuming that
the POTWSshave secondary treatment achieving 39 percent removal but do not have additional treatment
for anmoniacontrol. However, as mentioned above, EPA isaware that many POTWs haveinstalled
additional treatment specificaly for the control of ammoniaand typicaly achieveremovasin excessof 95
percent. A review of EPA’s 1996 Clean Water Needs Survey and its Permit Compliance System
databaseindicates that approximately 20 percent of the POTWsin the U.S. employ some sort of ammonia
control. Over 75 percent of the Subtitle D landfillsin EPA’ s database discharge less than 10 pounds per
day to the POTW (3,500 pounds/year), which resultsin discharging less than six pounds per day (2,100
pounds/year) to receiving streams, again assuming secondary treatment only and no additional POTW
ammoniacontrols. Inlight of existingammoniacontrol in place at POTWS, actud dischargesto recelving

streams are likely to be even smaller.

Cost of Pretreatment Sandards

EPA hasevauated the economic costs of ammonia pretrestment standards. EPA’ s economic assessment
of these options demongtrated very high remova costswith low associated pollutant removas. Giventhe
high cost, EPA concluded that it isnot appropriate to establish national pretreatment standardsto address

the limited circumstances in which POTW removal might not match BAT removal performance.

EPA evauated the costs of pretreatment standards in terms of the toxic pound equivaents. Pound-
equivaentsisaterm used to describe apound of pollutant weighted by itstoxicity relative to copper.
These weights are known as toxic weighting factors. The Agency calculates pound-equivalents by
multiplying the pounds of a pollutant discharged from alandfill by the toxic weighting factor for that
pollutant. The useof pounds-equivaent reflectsthe fact that some pollutants are moretoxic than others.
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Thefirst treatment option that EPA evaluated is biological treatment. EPA evaluated PSES Option |
equivaentto BPT/BAT Option |, whichwasequalization plushiological trestment. Thisoption had atota
annualized cost of $34.6 million (1998 dollars). Biologica trestment removed 10,650 pound-equivaents
annudly, or an average of 14 pound equivaents per facility per year. Thisrepresentsacost of remova of
$1,900/Ib-equivalents (1981 dollars) and represents the cost of removing al of the pound-equivalents
removed, not just ammonia. If EPA took credit only for the pound-equivaents of ammoniaremoved, the
annud removal cost for thisoptionis$7,100/Ib-equivaents (1981 dollars). Moreover, thesecalculations
are based on the assumption that POTWswill only remove 39 percent of the ammoniadischarged to it.
If POTWsremove more ammoniathan that assumed, then the cost of each pound of pollutant removed
by theindustria user raises. Given theingtallation of additiona ammoniacontrolsat many POTWSs, actua

ammoniaremoval by POTWswill be greater than assumed.

The second technology option EPA evaluated for the control of ammoniais ammonia stripping with
appropriateair pollution controls. However, according to EPA’ ssurvey of thelandfillsindustry, only two
percent of survey respondents use thistechnology for the treatment of landfill leachate. In addition, air or
steam stripping ismore commonly used for treetment of wastewater containing concentrations of ammonia
that are several orders of magnitude greater than those typically found in landfill wastewater. Therefore,
EPA concluded that biological treatment systems are more appropriate for the treatment of the ammonia
concentrationsfound in landfill leechate. In addition, air stripping for anmoniaremova generdly requires
warm climates, and therefore this may not be aviable trestment option for al landfillslocated in the United
States. Inthesecircumstances, effluent levelsassociated with air stripping may not be attainablein al cases
and thus not broadly availablein the landfill industry. In addition, the air stripping option for the treatment
of ammonia has an estimated annualized cost of $15.1 million (1998 dollars, pre-tax costs). The cost-
effectiveness for this option is also high, $4,400/1b-equivalents (1981 dollars).
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Asexplained above, EPA concluded that the vast mgjority of POTWSs experience no difficulty in treating
theammonialoads received from landfill indirect dischargers, and that asaresult, thereisgenerdly no pass
through of ammoniafrom landfill leachate on anationa basis. Moreover, the cost of pretreatment is not
warranted by the limited circumstances where pretreatment would result in reduced ammoniato surface
water. But thereare POTWswithout additional controlsfor ammoniathat may not be equipped to handle
landfill leachateammoniadischarges. Consequently, intheproposa, EPA requested commentsonrequiring
ammonia pretreatment standards for those landfills discharging to POTWsthat do not have ammonia
controlsin place. Severa commenters supported no pretreatment standard because of their conclusion that
ammonialoads from landfills made up an insgnificant amount of the total ammonialoads discharged to
POTWs. Othersfavored pretreatment standards because of smaler POTWsthat do not employ nutrient
removal systems. EPA, however, isnot convinced that national ammonia pretreatment standards are
warranted even where landfills are discharging to POTWswithout ammonia controls given the high cost of
pretrestment and current ammonia concentrations in landfill leachate discharged to POTWSs that are
generaly consstent with values observed in raw sewage. Special anmonia situations are best addressed
by thelocal POTW based on site-specific conditionsin accordance with the POTW’ s design treatment

capacity and existing mass loadings.

All of thesefactorsdiscussed above confirm EPA’ sdecision not to establish nationa ammonia pretrestment
sandards. EPA has concluded that [andfillstypicaly discharge wastewater to POTWs containing ammonia
concentrationsthat can be adequately treated by POTWs. Further, in caseswhere ammonialoading rates
areat levelswhich may be of concern or where ammoniadischarges are awater quality concern, POTWs

retain the ability to establish local limits on ammonia

11.6.1.2 EPA’sRationale for Not Establishing PSES for Benzoic Acid
Benzoic Acid Pass-Through Analysis

Asstated above, for the proposal, benzoic acid was not one of the pollutants EPA determined would pass
through. However, after the proposal, EPA reviewed the BAT facilities and the representative POTW
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facilitiesused for theremova comparison and determined that it had not used the gppropriate editing rules.
Asaresult of theserevisions, the comparison showed that the median percent removal for benzoic acid at
thelandfillsBAT facilitieswas 99 percent compared to the median POTW percent removal which was
determined to be 81 percent. Because the 50-POTW database does not contain information on the percent
removal of benzoic acid, EPA used the National Risk Management Research Laboratory Treatability
database to estimate the percent removal. (For moreinformation on EPA’suse of the NRMRL database,
see Chapter 7.)

Despitethe differencein the BAT and POTW percent removals, further anaysis of the data showed that
both systems were achieving the same level of treatment of benzoic acid. That is, both the NRMRL
database facilities representing POTWs and the landfillsBAT facilities weretreating benzoic acid down to
non-detect levels (50 ug/L). Therefore, the smaller percent removal achieved by facilitiesinthe NRMRL
database (used to represent the POTW percent removal) isafunction of lower influent concentrations at
thosefacilitiesand isnot necessarily indicative of inferior trestment at POTWs. EPA concluded that benzoic

acid in these circumstances is susceptible to treatment at the POTW and does not pass through.

Benzoic Acid Loads Discharged to POTWs

In addition, EPA asoevaluated thetota flowsand loads of benzoic acid discharged from non-hazardous
landfillsto POTWSs. EPA compared the current discharge loadsto theloads that would be anticipated after
the implementation of pretrestment standards. Aswas explained above, EPA sdlected Option | (biological
trestment) asthe appropriate treatment technol ogy and hasanalyzed the costsand benefits of pretreatment
standards for the Non-Hazardous subcategory for this option. According to EPA’s estimates, non-
hazardous landfills currently discharge approximately 4,700 pounds of benzoic acid to POTWSs per year
resultingin an annual discharge of 900 poundsto receiving streams. PSESOption | (biological treatment)
would reduce this annual discharge to receiving streams to 400 pounds per year. The average non-
hazardousfacility discharges only 6.4 pounds of benzoic acid annudly (lessthan 0.02 pounds per day), and

the median dischargeisonly 1.9 pounds per year. Furthermore, benzoic acid has atoxic weighting factor
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of only 0.0003. Therefore, for the entire indirect-discharging non-hazardous landfills population

(approximately 756 facilities), Option | would only removean additional 0.16 pound-equivalentsper year.

Asaresult of the above analysis, EPA determined that national pretreatment standardsfor benzoic acid are
not necessary because benzoic acid is susceptible to treatment by POTWs. POTWsand landfill BAT
facilities both treat benzoic acid down to non-detect levels. In addition, EPA determined that the pounds
of benzoic acid currently being discharged by landfills are compatible with POTW treatment and that

pretreatment standards would result in little further reduction of benzoic acid.

11.6.1.3 EPA’s Rationale for Not Establishing PSES for P-Cresol
P-Cresol Pass-Through Analysis

Like benzoic acid, p-cresol dso did not pass through POTWSs according to EPA’ s pass-through analysis
at proposal. However, the result of itsrevised removal comparison showed some differencein removal.
Thelandfillsmedian BAT percent removal for p-cresol is99 percent, while the estimated median POTW
percent removal is68 percent. (Again, because the 50-POTW database does not contain percent removal
datafor p-cresol, EPA used the NRMRL database to determine POTW removal.)

P-Cresol Concentrations and Loads Discharged to POTWs

EPA a so analyzed the flows and loads of p-cresol being discharged from non-hazardous landfills to
POTWs. Accordingto EPA’ sestimates, non-hazardouslandfillscurrently discharge approximeately 2,730
pounds of p-cresol to POTWs per year resulting in an annud discharge of 870 poundsto recelving streams.
PSES Option | (biologica trestment) would reduce this discharge to receiving streamsto 130 pounds/yeer.
Furthermore, p-cresol hasatoxic weighting factor of only 0.0024. Therefore, theimplementation of Option
| resultsinan additiona reduction of only 3.0 pound-equiva entsper year acrossthe entire Subtitle D indirect
discharge population. On average, non-hazardouslandfill facilitiesdischarge only 3.4 pounds of p-cresol

annually (or 0.01 pounds per day), and the median discharge load is only 0.7 pounds per year.
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Based on the data shown above, EPA concluded that the implementation of pretreatment standardsfor p-
cresol would result in only minimal reductionsin the pounds of p-cresol discharged to surface waters. In
addition, p-cresol isfoundin non-hazardouslandfill |eachate at concentrationswhichwill not cause upsets
at POTWs nor should POTWs have difficulty effectively treating such concentrations. The median raw
wastewater concentration for p-cresol at municipa landfillsis 75 ug/L. Thisconcentrationiswell below the
Universa Treatment Standard (UTS) of 770 ug/L established for FO39 wastes (multi-source leachate) in
40 CFR 268.48. (EPA bases UTS on the Best Demonstrated Available Treatment Technology (BDAT)
for each listed hazardouswaste. BDAT representsthe treatment technol ogy that EPA concludesisthe
most effective for treating a particular waste that is also readily available to generators and treaters.)

11.6.1.4 EPA’sRationale for Not Establishing PSES for Phenal

Although phenol appeared to passthrough, EPA decided not to establish pretrestment standards for phenol
based on the fact that phenol is highly biodegradable and is treated by POTWsto the same degree asthe
landfill direct dischargers. Furthermore, the Agency concluded that thedifferencesininfluent concentrations
caused the apparent difference in removal performance between landfill direct dischargersand POTWs.

As aresult, the performance across the landfills direct dischargers showed higher removals than the

performance at the POTWs.

In EPA’ slandfills database, raw wastewater concentrations of phenol at the BAT facilitiesin the Non-
Hazardous subcategory were much higher than the influent concentrations at the POTWs used in the
determination of the POTW percent removal. Theaverageinfluent concentrationsfor phenol for thethree
non-hazardous BAT facilities used in the pass-through analysisranged from 350 ug/L t0 5,120 ug/L.. All

three of the facilities treated phenol down to the anaytical minimum level (10 ug/L), corresponding to a
median percent removal of 97.5 percent. For POTW performance, EPA used atotal of eight POTWsin
theanaysisfor POTW percent removal of phenol. Theaverageinfluent concentration for phenol at these
eght POTWswas 387 ug/L, and 9x of theeght effluent valueswere bl ow theandyticd minimum level and
therefore assigned values of 10 ug/L. Thus, the average percent remova for the POTWswas 95.3 percent.
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Inthiscase, EPA concluded that the differencesin removasfor POTWs(95.3 percent) and BAT facilities
(97.5 percent) isan artifact of the differing influent concentrations and does not necessarily reflect ared
differenceintreatment performance. Therefore, EPA concluded that phenol istreated to essentially the

same level by direct dischargers and POTWs and, therefore, does not pass through.

Based on the pollutant |oadings rational e described above for anmonia, benzoic acid, and p-cresol, and
based on the highly biodegradabl e nature of phenol, EPA decided not to set pretreatment standards for
landfills in the Non-Hazardous subcategory. In addition, the Agency concluded that in the case of
dischargesfrom Subdtitle D landfills, problemsthat may result from el evated ammonialoadsin landfill leechate
arebest addressed at thelocal level. Furthermore, the Agency has determined that asaresult of the ability
of POTWsto adequately treat the small quantities of benzoic acid and p-cresol being discharged from
landfills, apretrestment stlandard for these two pollutantsis also unnecessary. EPA aso concluded that the
cost toimplement pretreatment standardsfor thissubcategory isnot warranted by the environmenta benefits

associated with any small additional removals.

11.6.1.5 Public Commentsto the Proposed Rule Regarding Non-Hazar dous PSES

In support of EPA’ s proposal not to establish PSES for the Non-Hazardous subcategory, EPA received
commentsand datafollowing the proposal concerning the treatment of non-hazardouslandfill leachate at
POTWs. A total of saventeen commenters, representing municipalities, POTWSs, privately-owned landfills,
trade associations, and engineering consulting firms, stated that in their experience, no POTW upsetsor
adverseimpactson sudge quality had occurred asaresult of aPOTW accepting non-hazardous landfill
leachate. Severd of these commenters supported their claim with data or anecdota evidence from over 20
landfills discharging leachate to POTWSs. Most of these commentersfelt that local limitsare currently
addressing discharges from non-hazardous|andfills and that any particular pollutant that may be of concern
should be dealt with on a case-by-case basis. Commenters also stated that the implementation of
pretreastment sSandardswould beextremdly costly for very littleimprovement inwater quaity. Commenters
stressed that any mandatory pretreatment that did not take into account the ability of receiving POTWsto
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handle the wastewater would inevitably result in unnecessary pretreatment of some waste streams. EPA
found that thiscomment isparticul arly applicableto ammoniabecause of the varying degrees of treatment
that can beachieved by POTWs. Furthermore, severd commentersfdt that the congtituentsfound inlandfill
leachate are smilar to those found in theinfluent to POTWs and that the flow contribution from landfillsis
relatively small.

Therewere a so severa commenterswho supported the establishment of pretreatment standardsfor non-
hazardouslandfill leachate. One municipality was concerned with the effectsthat landfill |eachate can have
on small community POTWswith low flows. Specifically, the commenter was concerned with elevated
levels of three specific pollutants (zinc, chromium, and cyanide) at threelandfillsthat dischargetothecity’s
POTW. The concentrations cited by the commenter for chromium and zinc were much higher than the
median concentration determined for these metalsby EPA’ s data gathering efforts. In addition, EPA did
not detect cyanideinitsanaytical sampling at Subtitle D landfills. Asaresult, EPA determined that the
pollutant concentrationsidentified by thismunicipality are not indicative of the concentrationstypically
present at Subtitle D landfills. Therefore, in caseswhere elevated levels of pollutants present in landfill
leachate may cause problemsfor aPOTW, locd, ste-specific limits are the best way to implement controls
onsuchdischarges. Furthermore, EPA did not receive any commentsfrom POTWsthat had experienced

persistent upsets as aresult of accepting landfill leachate.

One other municipality felt that EPA should set pretreatment standards for non-hazardous landfills since
closeto 70 percent of the wastewater flow discharged from Subtitle D landfillsis discharged to POTWs.
EPA establishes pretreatment standardsfor pollutants that are not susceptible to treatment by POTWSsto
prevent passthrough and interference based on the ability of POTWSsto achieve treatment equiva ent to that
of direct dischargers. The percentage of totd flow of anindustry being discharged to POTWsisnot abasis
for establishing pretrestment standards. Furthermore, EPA determined that the total |oads of the pollutants
that are discharged to POTWs made up only avery smdl fraction of what the POTW receives, and that the

concentrations of these pollutants are at levels that are compatible with POTW treatment.
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Other commentersdisagreed with EPA’ s statementsthat non-hazardous|eachateis of the same quality as
the headwaters of a POTW. Three of these commenters were particularly concerned with ammonia
concentrationsin landfill leachate (the datafrom these commenterswasdiscussed in theammoniadiscussion
above). EPA reviewed the datasubmitted by these commenters and, although some pollutants exceeded
EPA’ s median concentrations, the commenters did not cite any specific instances where the reported
|eachate concentrationscreated aproblemfor areceiving POTW. EPA acknowledgesthat elevated levels
of pollutantscan exist inlandfill wastewater. However, themedian concentrations of pollutants determined
by EPA’ ssampling programindicate that, on anational basis, concentration levelsof pollutantsare not at
alevel to be of concernto POTWs. In addition, in many cases, the loads of pollutants discharged from
landfills to POTWs make up avery small portion of the total pollutant |oads received by the POTW.

Another commenter suggested that EPA consider setting pretreatment standards for sulfatesand sodiumin
landfill discharges. The commenter Sated that thelevelsof sodium found in landfill leachateisgenerdly
greater thanthelevel of 20 mg/L indicated in EPA’ s Drinking Water Contaminant CandidateList. EPA did
not include limitsfor sulfates or sodium since these can be found in naturaly occurring compoundsin landfill

soils and are often constituents in treatment chemicals commonly used for wastewater treatment.

One municipaity commented in favor of PSES for ammoniasinceitsregional POTWshad to establisha
local ammoniapretreatment limit of 200 mg/L to protect water quality in ocean outfalls. However, inthis
case, thelocd authority has determined that 2100 mg/L pretrestment standard is adequate for the protection
of water qudity inthe ocean outfals. EPA acknowledgesthat there may be circumstancesin which POTWs
may have to establish local limitsin order to prevent upsets or pass through. These situations do not
undercut EPA'sdecision not to establish national pretreatment standardsfor ammonia. Asexplainedin
Section 11.6.1.1, theremova technologiesevauated for PSESwould result in very low ammoniadischarge
levels, much lower than that established by the commenter (100 mg/L). Thisstuation further supportsEPA's
conclusionthat locd limitsfor ammoniaprovide the most gppropriate control and that nationa pretreatment

requirementsfor ammoniamay result in unnecessary pretreatment of some waste streams. In fact, one of
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the two landfills discharging leachate to the district's POTW hassinceingtalled an SBR. Asaresult, the
leachate ammoniaconcentration for thislandfill has dropped from an average of 393 mg/L to 52 mg/L. The
fact that one of the landfills hasingtaled pretreatment to lower ammoniadischargesisagood example that

existing pretreatment programs are effective at requiring landfills to control their discharges.

One of the commentersin support of PSES aready employsbiological pretreatment at itslandfill. This
landfill specificaly stated thet concentrations of ammoniaas nitrogen and tota toxic organics should undergo
pretreatment prior to dischargeto aPOTW unlesstheleachateisavery smal constituent of thetota flow
of thePOTW. Theraw wastewater ammoniaconcentrationsat thislandfill were cons stent with themedian
determined by EPA’ s sampling efforts and the facility employed biological trestment to achieve an effluent
ammonia concentration that was acceptable to the local POTW. In addition, the concentrations of toxic
organicsfoundin EPA’ ssampling of Subtitle D landfill leachateweretypicaly not at level sthat would cause
inhibition to biological treestment at aPOTW. The specific organic pollutantsthat EPA determined to pass
through werefound in very low concentrations, resulting in minimal loadings discharged to POTWSs. Thefact
that thislandfill aready employs pretreatment isagood example that existing pretreatment programs are

effective at requiring landfills to control their discharges.

11.6.2 EPA’sDecision Not to Establish PSESfor the Subtitle C Hazar dous Subcategory

Inthe proposed rule, EPA proposed pretreatment standardsfor six pollutantsthat EPA determined to pass
through in the Hazardous subcategory. However, after reviewing the comments received and re-eva uating
the pollutant loads in the Hazardous subcategory, EPA has decided not to establish nationa pretreatment
standards for Subtitle C landfills.

Asprevioudy explained, EPA establishes pretreatment standardsfor pollutantsthat are not susceptibleto
treatment at aPOTW or for pollutantsthat may interferewith POTW operations. Asexplained at section
11.2.3, for the Hazardous subcategory, EPA identified only three Subtitle C landfills, al of them indirect
dischargers. EPA used datafrom these hazardouslandfillsto develop the BPT/BAT limitationsfor toxic
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pollutants because these landfillswere using the trestment systemsfor their leachate that EPA determined
was the BPT/BAT treatment technology.

EPA aso performed an analysis for this subcategory in order to compare POTW removalswith BAT
treatment systems. Aswasthe casefor the Non-Hazardous subcategory, EPA revised the pass-through
andyssdataediting procedures after the proposal and asaresult EPA’ sremova resultshave changed. The
result of the revised comparison show BAT removas greater than POTW remova sfor the following eight

pollutants. ammonia, a phaterpineol, aniline, benzoi c acid, naphthal ene, p-cresol, phenol, and pyridine.

For itsremoval comparison for ammonia, EPA compared the nation-wide median percentage of ammonia
removed by well-operated POTWsto the percentage of ammoniaremoved by BAT trestment syssemsfrom
both the Hazardous and Non-Hazardous subcategories. (For thereasonsexplainedin section 11.2.4,in
the case of ammonia, EPA supplemented the Hazardous subcategory datawith data from non-hazardous
landfill facilities.) For al other toxic pollutants, in determining whether a pollutant would passthrough a
POTW, the Agency compared the nation-wide median percentage of apollutant removed by well-operated
POTWswith secondary trestment to the percentage of apollutant removed by BAT treatment sysemsfrom
only the Hazardous subcategory. For the proposal, EPA proposed pretreatment standards that were
equivaent tothe BPT/BAT limitationsfor the pollutantsthat passed through. EPA hasreconsideredits
decisionthat it should promulgate nationa pretreatment standardsfor hazardouslandfills. Thereasonsfor

this decision are explained in more detail below.

Two of theindirect discharging landfills have treetment technology in place that EPA considersto be BAT,
and currently discharge very low concentrations of pollutantsto their loca POTWs. Thethird and only
other indirectly discharging Subtitle C landfill for which EPA has datadischarged lessthan 1,000 gal/day
of landfill gas collection condensateto aPOTW. In addition to the low wastewater flow at thislandfill, the
facility hasreatively low raw wastewater pollutant concentrationsand employsneutraization withammonia

followed by settling prior to discharge to the POTW.
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Several commenterson the proposal questioned EPA’ srational e for devel oping ammonia pretreatment
standards for the Hazardous subcategory while not establishing ammonia pretreatment standards for the
Non-Hazardous subcategory. EPA’s database indicate that the median raw wastewater ammonia
concentration for hazardous landfills is 268 mg/L as compared to the raw wastewater ammonia
concentration for Subtitle D landfillswhichis 199 mg/L.! EPA has current information on ammonia
concentration in wastewater dischargesfor two of thethree Subtitle C landfillsin EPA’ sdatabase. One of
thelandfillsemployshbiologicd treatment and dischargesan average of 4.9 mg/L of ammoniato the POTW.

Theother landfill employschemical precipitation prior to biological treatment and dischargesammoniaat
anaverage concentration of 156 mg/L. Thisdischargeleve presentsno apparent problemtothereceiving
POTW. According to discussions with this facility and the POTW, the POTW has not set local

pretreatment standards for ammoniafor thislandfill, and the POTW does not perform nitrification nor is
therean ammonialimit in the POTW’ sNPDES permit. Since 1995, the POTW has seen the ammonia
concentration at its headworksincrease from 13 mg/L to 20 mg/L and has experienced some upsetsat the
POTW. However, the POTW explained that it was unsure whether the upsets are aresult of the increased
ammonia concentrations or due to some other congtituent in the wasteweter. In addition, the POTW isnot
sureif the landfill leachate discharge is contributing at all to the upsets. Aswas the case in the Non-
Hazardous subcategory, EPA concluded that national pretreatment standards for ammonia are not
warranted by the small quantity of ammoniabeing discharged to POTWsfrom landfillsin this subcategory

and due to the site-specific water quality and POTW nitrification issues associated with ammonia.

Although theremoval comparison suggeststhat phenol may passthrough, EPA decided not to establish
pretreatment standardsfor it becauseit ishighly biodegradable and is, in fact, treated by POTWSsto the
same degree as the landfill direct dischargers. The Agency concluded that any apparent difference in

In the comments received on the proposal, some commenters referred to the Hazardous subcategory median ammonia raw wastewater
concentration referred to in Table 6-8 on page 6-44 of the Proposed Landfills Development Document (EPA -821-R-97-022). Thistable
lists the median ammonia raw wastewater concentration of 8.6 mg/L. However, this median concentration included numerous CERCLA
facilities with discharges that consisted primarily of ground water. After proposal, EPA recal culated the median ammoniaraw wastewater
concentration for the Hazardous subcategory using only data from Subtitle C landfillsin EPA’s database. This resultsin a median raw
wastewater ammonia concentration of 268 mg/L.
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removalsin the removal comparison is an artifact of differing influent concentrations rather than any

difference in performance between landfill direct dischargers and POTWs.

In EPA’ slandfills database, raw wastewater concentrations of phenol at the two BAT facilitiesin the
Hazardous subcategory were much higher than the influent concentrations at the POTWs used in the
determination of the POTW percent remova. Theaverageinfluent concentrationsfor phenol for the two
hazardous BAT facilities used in the pass-through analysis ranged from 5,120 ug/L. to 98,500 ug/L, and the
average effluent concentrations ranged from 10 ug/L to 814 ug/L corresponding to an average percent
remova of 99.8 percent. For POTW performance, EPA used atota of eight POTWSsin the analysisfor
POTW percent removal of phenol. The average influent concentration for phenol at these eight POTWs
was 387 ug/L, and six of the eight effluent values were below the analytical minimum level and therefore
assigned values of 10 ug/L. Thus, the average percent removal for the POTWs was 95.3 percent, and
therefore EPA determined that the pollutant passed through. Inthiscase, EPA concluded that the pass-
through determinationisan artifact of the differing influent concentrationsand doesnot necessarily reflect
ared differenceinremovas. Therefore, EPA concluded that phenal istreated to essentidly the samelevel

by direct dischargers and POTWs and, therefore, does not pass through.

Further review of thecomparisonfor aphaterpineol, aniline, benzoic acid, ngphthaene, and pyridine under
therevised analysis showed that al of these pollutants were treated down to non-detect levelsin both the
landfill’sBAT treatment option and inthe NRMRL facilitiesrepresenting POTWSs. That is, both BAT
facilitiesand POTWsachievethesameleve of treetment for these pollutants, and the differencesinremoval
once again were simply afunction of smaller influent concentrations at facilities representing POTWSs.
(Alphaterpineol and benzoic acid are compoundsfor which ahigh removal efficiency would be expected
at aPOTW duetotheir relatively high biodegradability.) Therefore, the Agency determined that, not only
arethe current pollutant loads not a problem for POTWSs, but aso al of these pollutants are present in

concentrationsthat aretreated down to non-detect levelsin awell-operated POTW. Thus, giventhesmall
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loadingsand low concentrationsof these pollutants, EPA concluded that thesefive pollutants are susceptible
to treatment at the POTW and do not pass through.

Furthermore, EPA has concluded that while the removal comparison suggests that two pollutants,
naphthal ene and aniline, may not be susceptibleto POTW treatment, in fact, they will receive equivalent
treatment. First, the median untreated wastewater concentration observed in EPA’ s data collection effort
for these pollutantsislessthan the Universal Treatment Standards (UTS) EPA has devel oped for these
pollutants in FO39 wastes (multi-source leachate) in 40 CFR 268.48. The UTS for naphthaleneis0.059
mg/L whichisdightly greater than the median concentration found in hazardouslandfills (0.049mg/L). The
UTS gtandard for anilineis0.81 mg/L while themedian concentration in hazardous landfillsis 0.237 mg/L.
Second, anilineand naphtha ene (aswdl asp-cresol and pyridine) will beremoved from wastewater through
attachment to the biosolidsin the POTW’ s biological treatment system and then undergo subsequent
biodegradation while entrained in the biosolids.

In addition, as noted above, the revised comparison shows alower POTW removal for p-cresol than that
achieved by BAT treatment. However, as was the case in the Non-Hazardous subcategory, EPA has
concluded that the concentrations of p-cresol and the associated loadings discharged to POTWs from
landfillsin the Hazardous subcategory would be insgnificant compared to the total loads received at the
POTW. Themedian Subtitle C raw wastewater concentration for p-cresol is144 ug/L (thisincludesonly
Subtitle C landfillsand not the CERCLA dataincluded in the median on page 6-44 of the Proposed Landfills
Devel opment Document) whichislessthanthe UTS devel oped for p-cresol in FO39 wasteswhichis 770
ug/L (40 CFR 268.48).

Therefore, based on thesmall quantity of pollutantsinvolved and low pollutant concentrations discharged
from landfillsin the Hazardous subcategory, EPA concluded that nationd pretrestment standardsfor landfills
in the Hazardous subcategory are unnecessary. In addition, EPA concluded thet locd limits are adequately

controlling wastewater discharges from Subtitle C landfills.
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11.7 Pretreatment Standardsfor New Sour ces (PSNYS)

Section 307 of the Clean Water Act requires EPA to promulgate both pretreatment standards for new
sources and new source performance standards. New indirect-discharging facilities, like new direct-
dischargingfacilities, havethe opportunity toincorporate the best available demonstrated technol ogies,

including process changes, in-facility controls, and end-of-pipe treatment technologies.

EPA decided not to establish pretreatment standards for new sources for both subcategories for many of
the same reasonsthat EPA did not establish PSESlimits. Asstated in the PSES discussions above, EPA
concluded that the typica concentrations of pollutantsin landfill leachate are not at levelsthat will cause
problemsfor POTWSs. Inaddition, EPA determined that the rdlatively small wastewater flowsfrom landfills,
coupled with the concentrations of pollutantstypicaly found, result in smal pollutant loading rates discharged
to POTWsfrom landfills. Finaly, in site-specific cases where a particular pollutant may be found at
concentrationsthat are of concern to the POTW, EPA concluded that local pretrestment standardsarethe

most appropriate means for controlling such discharges.
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Table 11-1: Removal of Pollutant of Interest Metals in the Non-Hazardous Subcategory (ug/L)

Landfills Raw NRMRL Treatability OCPSF 12 Plant Sampling
Nor Wastewater Data Data (1) S0-POTW Study (3) Data (4)
Published
Hazardous CAS# Subtit Subtitl Biological Treatment Inhibition Biological Treatment
POI title D title D Non- Systems Levels (2) Maximum Mean Median Systems
Metals Municipal Municipal -
Median Median Influent Influent Percent Median
. . Influent Percent Concentration | Concentration | Removal Influent Percent
Concentration | Concentration | Concentration | Removal Removal
Concentration
Barium 7440393 483 822 1,000-10,000 84.0 NA NA NA NA NA NA
Chromium | 7440473 28 NA 44 45.0 |1,000-100,000 2,380 173 82 440 68.5
Strontium 7440246 1,671 4,615 1,000-10,000 14.0 NA NA NA NA NA NA
Titanium 7440326 64 11.8 55 34.0 NA NA NA NA NA NA
Zinc 7440666 100 93 372 56.0 80-5,000 9,250 723 79 322 58.5

VS-T1

NA - Not applicable or not available.

(1) Source: EPA National Risk Management Research Laboratory (NRMRL) Treatability Database.

(2) Source:  EPA Guidance Manual on the Development and Implementation of Local Discharge Limitations Under the Pretreatment Program, Volume 1. EPA Nov 1987.
(3) Source:  EPA Fate of Priority Pollutantsin Publicly Owned Treatment Works. (EPA 440/1-82/303, September 1982).

(4) Source:  EPA Organic Chemicals, Plastics and Synthetic Fibers Public Record.



Table 11-2: List of Subtitle D Municipal Solid Waste Facilities Employing
Biological Treatment Considered for BPT in the Non-Hazardous Subcategory

Facility Questionnaire ID Numbers

16001 16119
16047 16120
16048 16121
16049 16122
16052 16123
16056 16125
16058 16127
16059 16129
16060 16132
16063 16154
16065 16155
16077 16158
16078 16159
16079 16161
16083 16164
16085 16165
16088 16166
16093 16170
16097 16171
16099 16174
16102 16176
16117 16253
16118
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Table 11-3: Comparison of Raw Wastewater Mean Concentrations of Non-Hazardous
Pollutants of Interest for Municipal Solid Waste Landfills and Hazardous Facility 16041

Mean concentration of

Mean Concentration of

Cas No. Pollutant Pollutants of Interest for Pollutants of Interest for
All Municipa Landfillsin Hazardous Facility
EPA Database 16041

C-002 Biochemical Oxygen Demand 1,228,534 877,875
C-004 Chemical Oxygen Demand 2,024,932 2,033,750
C-005 Nitrate/Nitrite 5,844 1,770
C-009 Total Suspended Solids 735,308 191,375
C-010 Total Dissolved Solids 4,195,518 12,275,000
C-012 Tota Organic Carbon 661,478 562,250
C-020 Total Phenols 142,838 3,195
106445 P-Cresol 246 218
108101 4-Methyl-2-Pentanone 3,789 2,175
108883 Toluene 166 1,468
108952 Phenol 287 1,553
120365 Dichloroprop 10 2
123911 1,4-Dioxane 118 10
142621 Hexanoic Acid 13,148 1,632
18540299 Chromium (Hexaval ent) 77 Not analyzed
20324338 Tripropyleneglycol Methyl Ether 568 1,750
298044 Disulfoton 9 Not analyzed
3268879 OCDD 0.03 6
35822469 1234678-HpCDD 0.002 1
65850 Benzoic Acid 7,220 5,294
67641 2-Propanone 2,407 4,398
68122 N,N-Dimethylformamide 214 Not analyzed
7440213 Silicon 30,913 5,518
7440246 Strontium 1,569 2,846
7440326 Titanium 66 65
7440393 Barium 720 Not analyzed
7440428 Boron 3,005 8,839
7440473 Chromium 46 87
7440666 Zinc 1,476 253
75092 Methylene Chloride 70 49
7664417 Ammonia Nitrogen 238,163 382,250
78933 2-Butanone 5,119 6,398
95487 O-Cresol 298 10
98555 Alpha Terpineol 334 691
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Table 11-4: Candidate BPT Facilities for the Non-Hazardous Subcategory
Eliminated from BPT Consideration Because No BOD,, Effluent Data Was Available

Facility Questionnaire ID Numbers
16001 16102
16047 16119
16056 16121
16059 16123
16060 16154
16063 16155
16078 16158
16079 16159
16083 16166
16085 16174
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Table 11-5: Treatment Systems In Place at Landfill Facilities Considered for BPT Which Supplied BOD,
Effluent Data

Facility
QID

16041 [Sequencing batch reactor (SBR)

16048 |Aerobic (oxidation pond)

16049 |Aerobic-anaerobic (facultative pond)

Treatment in Place

16052 |Aerobic-anaerabic (oxidation pond)

16058 |Aerated lagoon

16065 [Aerobic pond

16077 |Aerated lagoon

16088 |Equalization, sand filter, carbon adsorption, aerobic

16093 |Activated sludge, secondary clarifier, disinfection, multimediafiltration

16097 |Activated sludge, secondary clarifier

16099 [Equalization, chemical precipitation, flocculation, coalescing, anaerobic, activated sludge with
PACT, nitrification, secondary clarifier

16117 |Equalization, chemical precipitation, primary clarifier, aerated fixed film, secondary clarifier,
denitrification

16118 |Equalization, chemical precipitation, primary clarifier, anaerobic, aerobic, secondary clarifier
16120 [Settling, aeration, chemical precip, primary clarifier, air stripper, neutralization, activated sludge,
secondary clarifier, multimediafiltration, disinfection

16122 |Equalization, chemical precipitation, primary clarifier, anaerobic, aerobic, secondary clarifier,
aerobic equalization, multimedia filtration

16125 |Aeration, chemical precipitation, primary clarifier, SBR, secondary clarifier, carbon adsorption,
multimedia filtration

16127 |Unstirred tank, aeration

16129 [Neutralization (lime), chemical precipitation, primary clarifier, activated sludge, secondary clarifier,
sand filter, air stripping

16132 |Aerated pond

16161 |Aeration, aerobic, settling (aerated pond)

16164 |Aeration, chemical precipitation, primary clarifier, neutralization, equalization, aerobic, secondary
clarifier

16165 |Aerobic, settling (aerated pond)

16170 |Equalization, stabilization pond

16171 |Equalization, activated sludge, settling

16176 |Aeration, activated sludge, settling

16253 |Equdlization, chemical precipitation, primary clarifier, anaerobic, activated sludge, secondary clarifier,
nitrification, multimediafilter
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Table 11-6: Landfill Facilities Considered for BPT in the Non-Hazardous Subcategory which Supplied BOD, Effluent Data

6S-TT

BODS5 (mg/L) . .

Facility Bsl Flow Facility Avg DET DMQ ANL Reason Fafcmty Datqw?s rpt Considered
QD (MGD) Inf Eff inf | e | i Eff Inf Eff orBOb Limitations

16041 0.058917 910 47 - - - - 910 45 Data used for calculating BOD limits
16048 0.000005 NA 41 - - - - - - No BOD influent data
16049 0.0017 NA NA - 4.8 - - - - No BOD influent data
16052 0.0546 NA 37 - 37 - - - - No BOD influent data
16058 0.003 153 24 - 22 - 30 153 - Data used for calculating BOD limits
16065 0.008 NA 35 - 35 - - - - No BOD influent data
16077 0.00816 54 10 54 10 - - - - Average influent BOD concentration below 100 mg/L
16088 0.03621 3799 209 - 200 3799 223 - - Effluent BOD concentration greater than 50 mg/L
16093 0.081575 24 8.3 27 6 22 8.3 - - Average influent BOD concentration below 100 mg/L
16097 0.019 23 14 - 20 23 14.3 - - Average influent BOD concentration below 100 mg/L
16099 0.01533 3600 11.5 - 8 3600 11.5 - - Carbon treatment used in addition to biological treatment
16117 0.04 180 4.8 - 4 180 5.5 - - Separate treatment trains (BIO/CPR) employed before
16118 0.0288 1990 48 2200 49 1890 46 - - Data used for calculating BOD limits
16120 0.042775 790 10 - 16 780 4.6 1290 - Data used for calculating BOD and TSS limits
16122 0.0255 1007 6.1 - 5.3 - 5.4 1007 30 Data used for calculating BOD and TSS limits
16125 0.014193 1673 57 1141 10 2394 - 379 171 Carbon treatment used in addition to biological treatment
16127 0.003627 NA 40 - - - 40 - - Wastewater stream consists primarily of storm water
16129 0.00469 214 1.8 - - 214 1.8 - - Wastewater stream consists primarily of ground water
16132 0.03 7609 15.7 5581 7 4741 16 - - Data used for calculating BOD limits
16161 0.053 NA 171 - 171 - - - - No BOD influent data
16164 0.01 NA 487 - 487 - - - - No BOD influent data
16165 0.030218 1812 974 1812 974 - - - - Effluent BOD concentration greater than 50 mg/L
16170 0.0048 69 63 - 54 69 72 - - Average influent BOD concentration below 100 mg/L
16171 0.024 NA 213 - 213 - - - - No BOD influent data
16176 0.037272 NA 112 - 112 - - - - No BOD influent data
16253 0.01776 327 6.4 1000 5.2 159 6.4 - - Data used for calculating BOD and TSS limits

Bsl Flow: Baseline flow

Facility Avg: Flow weighted average calculated from all data sources available at the facility (DET, DMQ, ANL)
DET: Detailed Questionnaire data from 1992

DMQ: Detailed Monitoring Questionnaire data from 1992 through 1994

ANL: Analytica datafrom sampling episodes 1993-1995

NA: Not Available




Table 11-7: Selected BPT Facilities for the Non-Hazardous Subcategory

Detailed Discharge
Questionnaire ID Status Treatment in Place
Number
16041 Indirect sequential batch reactor
16058 Direct equalization, aerated lagoon
16118 Indirect aerated equalization, chemical

precipitation, anaerobic fixed film, aerobic
fixed film, clarification

16120 Direct aerated equalization, chemical

precipitation, ammonia strip lagoons,
neutralization, activated sludge, multimedia
filter, chlorination

16122 Direct aerated equalization, chemical
precipitation, flocculation, clarification,
neutralization, anaerobic fixed film,
aerobic fixed film, neutralization,
coagulation, flocculation, clarification,
chlorination, aerated equalization,
multimediafilter

16132 Indirect aerated pond

16253 Direct equalization, chemical precipitation,
flocculation, clarification, neutralization,
anaerobic filtration, 2-stage activated
sludge, multimedia filter
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T9-TT

Table 11-8: TSS Datafrom Landfill Facilities Selected for BPT in the Non-Hazardous Subcategory

Baseline TSS (mg/L)
F%C:'[i)ty Flow Fecility Average DET DMQ ANL

(MGD) [nfluent Effluent [nfluent Effluent [nfluent Effluent Influent Effluent
16041 0.058917 330 36 364 36 307 35 70 46
16058 0.003 14470 188 - 216 - 188 14470 -
16118 0.0288 NA NA - - - - - -
16120 0.042775 1221 14 - 14 1241 13.6 200 -
16122 0.0255 267 54 - 5.6 - 54 267 12.5
16132 0.03 244 47 244 39 - 47 - -
16253 0.01776 150 25 180 175 120 25 - -

Facility Avg: weighted average calculated from all data sources available at the facility (DET, DMQ, ANL).
DET: Detailed Questionnaire datafrom 1992

DMQ: Detailed Monitoring Questionnaire data from 1992 through 1994
ANL: Analytical datafrom sampling episodes 1993-1995
NA: Not Available




Table11-9: Facilitiesand Sample Points Used for the Devel opment of BPT/BAT Effluent Limitations
for the Non-Hazardous Subcategory

BPT Data Influent Sample Avg. Influent Effluent Avg. Effluent Concentration
Facility Source Point Concentration Sample Point
Ammonia (mg/L)

16041 DMQ 02 679 04 54

ANL 01, 03, 05, 06 475 02 14
16122 ANL 01, 02, 03 181 07 12
16132 DMQ 01, 02, 03 206 04 5.9

BOD; (mg/L)

16041 ANL 01, 03, 05, 06 910 02 47
16058 DMQ - - 01 20.7

ANL 01, 02 153 - Only influent conc. used
16118 DMQ 01 1,890 02 45.5
16120 DMQ 01 780 02 4.6
16122 ANL 01, 02, 03 1,007 07 35.2
16132 DMQ 01, 02, 03 4,740 04 15.8
16253 DMQ 01 159 02 6.4

TSS (mg/L)
16120 DMQ 01 1,240 02 13.6
16253 DMQ 01 120 02 24.9
AlphaTerpineol (ug/L)
16041 ANL 01, 03, 05, 06 653 02 10
16122 ANL 01, 02, 03 123 07 10
Benzoic Acid (ug/L)
16041 ANL 01, 03, 05, 06 15,400 02 50
16122 ANL 01, 02, 03 9,300 07 50
P-Cresol (ug/L)

16041 ANL 01, 03, 05, 06 1,360 02 10
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Table11-9: Facilitiesand Sample Points Used for the Devel opment of BPT/BAT Effluent Limitations

for the Non-Hazardous Subcategory (continued)

BPT Data Influent Sample Avg. Influent Effluent Avg. Effluent Concentration
Facility Source Point Concentration Sample Point
Phenol (ug/L)

16041 ANL 01, 03, 05, 06 5,120 02 10
16118 DET 01 350 02 Only influent conc. used

DMQ 01 - 02 11
16120 DMQ 01 16 02 27.7

ANL 01 712 - Only influent conc. used
16122 ANL 01, 02, 03 395 07 10

Zinc (ug/L)

16041 DMQ 02 505 04 214

ANL 01, 03, 05, 06 310 02 87
16058 DMQ - - 01 59

ANL 01, 02 995 - Only influent conc. used
16132 DMQ 01, 02, 03 490 04 50

ANL: Analytica data

DET: Detailed Questionnaire data
DMQ: Detailed Monitoring Questionnaire data
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Table 11-10: BPT Facility Data Excluded from the Calculation of Non-Hazardous BPT/BAT

Limitations
BPT Influent Avg. Effluent Avg. Reason for Exclusion
Facility Sample Influent Sample Effluent
Point Conc. Point Conc.
BOD, (mg/L)
16041 02 - 04 - No data
DMQ 02 - 04 - No data
16058 - - 01 22 Detailed questionnaire data was not used
16118 01| 2,200 02 49 Detailed questionnaire data was not used
16120 - - 02 15.9 Detailed questionnaire data was not used
ANL 01 1,290 - - No effluent data
16122 01 - 03 53 Effluent sample point 03 located after
DMQ 01 - 03 54 aerated equalization
16132 01,02,03 5,581 04 7 Detailed questionnaire data was not used
16253 01 1,000 02 52 Detailed questionnaire data was not used
TSS (mg/L)
16041 02 364 04 36 Facility wastewater treatment system does
DMQ 02 307 04 35 not employ filtration
ANL 1,356 70 02 46
16058 - - 01 216 Facility wastewater treatment system does
DMQ - - 01 188 not employ filtration
ANL 01,02 | 14,470 - -
16118 01 - 02 - Facility wastewater treatment system does
DMQ 01 - 02 - not employ filtration
16120 - - 02 14 Detailed questionnaire data was not used
ANL 01 200 - - No effluent data
16122 01 - 03 5.6 Facility eliminated due to settling that can
DMQ 01 - 03 54 occur in equalization tanks prior to
ANL 01,02,03 267 07 125 filtration
16132 01,02,03 244 04 39 Facility wastewater treatment system does
DMQ 01,02,03 - 04 47 not employ filtration
16253 01 180 02 175 Detailed questionnaire data was not used
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Table 11-10: BPT Facility Data Excluded from the Calculation of Non-Hazardous BPT/BAT
Limitations (continued)

BPT Influent Avg. Effluent Avg. Reason for Exclusion
Facility Sample Influent Sample Effluent
Point Conc. Point Conc.
Ammonia (mg/L)
16041 02 554 04 5.0 Detailed questionnaire data was not used
16058 - - 01 - No data
DMQ - - 01 - No data
ANL 01, 02 2,900 - - No effluent data
16118 01 - 02 - No data
DMQ 01 - 02 - No data
16120 - - 02 1.35 Facility wastewater treatment system
DMQ 01 362 02 5.98 employed an air stripper
ANL 01 245 - -
16122 01 136 03 0.87 Effluent sample point 03 located after
DMQ 01 135 03 0.48 aerated equalization
16132 01,02,03 - 04 - No data
16253 01 - 02 - No data
DMQ 01 - 02 0.01 No influent data
AlphaTerpineol (ug/L)
16041 02 - 04 - No data
DMQ 02 - 04 - No data
16058 - - 01 - No data
DMQ - - 01 - No data
ANL 01, 02 - - - No data
16118 01 - 02 - No data
DMQ 01 - 02 - No data
16120 - - 02 - No data
DMQ 01 - 02 - No data
ANL 01 - - - No data
16122 01 - 03 - No data
DMQ 01 - 03 - No data
16132 01,02,03 - 04 - No data
DMQ 01,02,03 - 04 - No data
16253 01 - 02 - No data
DMQ 01 - 02 - No data
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Table 11-10: BPT Facility Data Excluded from the Calculation of Non-Hazardous BPT/BAT

Limitations (continued)

BPT Influent Avg. Effluent Avg. Reason for Exclusion
Facility Sample Influent Sample Effluent
Point Conc. Point Conc.
Benzoic Acid (ug/L)

16041 02 - 04 - No data

DMQ 02 - 04 - No data

16058 - - 01 - No data

DMQ - - 01 50 No influent data

ANL 01, 02 50 - - Influent concentration < 10xMDL
16118 01 - 02 - No data

DMQ 01 - 02 - No data

16120 - - 02 - No data

DMQ 01 - 02 - No data

ANL 01 - - - No data

16122 01 - 03 - No data

DMQ 01 - 03 - No data

16132 01,02,03 - 04 - No data

DMQ 01,02,03 - 04 - No data

16253 01 - 02 - No data

DMQ 01 - 02 20 No influent data

P-Cresol (ug/L)

16041 02 - 04 - No data

DMQ 02 - 04 - No data

16058 - - 01 - No data

DMQ - - 01 10 No influent data

ANL 01, 02 48 - - Influent concentration < 10xMDL
16118 01 - 02 - No data

DMQ 01 - 02 - No data

16120 - - 02 - No data

DMQ 01 30 02 10 Influent concentration < 10xMDL
ANL 01 10 - - Influent concentration < 10xMDL
16122 01 - 03 - No data

DMQ 01 425 03 - No effluent data

ANL 01,02,03 10 o7 10 Influent concentration < 10xMDL
16132 01,02,03 - 04 - No data

DMQ 01,02,03 - 04 - No data
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Table 11-10: BPT Facility Data Excluded from the Calculation of Non-Hazardous BPT/BAT
Limitations (continued)

BPT Influent Avg. Effluent Avg. Reason for Exclusion
Facility Sample Influent Sample Effluent
Point Conc. Point Conc.
16253 01 - 02 - No data
DMQ 01 - 02 - No data
Phenol (ug/L)
16041 02 - 04 - No data
DMQ 02 - 04 - No data
16058 - - 01 10 Detailed questionnaire data was not used
DMQ - - 01 10 No influent data
ANL 01, 02 10 - - Influent concentration < 10xMDL
16120 - - 02 - No data
16122 01| 3,050 03 10 Effluent sample point 03 located after
DMQ 01 - 03 - aerated equalization
16132 01,02,03 - 04 - No data
DMQ 01,02,03 - 04 - No data
16253 01 - 02 - No data
DMQ 01 - 02 - No data
Zinc (ug/L)
16041 021 1,130 04 200 Detailed questionnaire data was not used
16058 - - 01 10 Detailed questionnaire data was not used
16118 01 380 02 50 Facility wastewater treatment system
DMQ 01 295 02 45 includes chemical precipitation
16120 - - 02 40 Facility wastewater treatment system
DMQ 01 230 02 37 includes chemical precipitation
ANL 01 85 - -
16122 01 | 212,000 03 16 Facility wastewater treatment system
DMQ 01 805 03 22 includes chemical precipitation
ANL 01,02,03 120 07 12
16132 01,02,03 575 04 10 Detailed questionnaire data was not used
16253 01 20 02 38 Facility wastewater treatment system
DMQ 01 90 02 50 includes chemical precipitation

ANL: Analytical data

DET: Detailed Questionnaire data

DMQ: Detailed Monitoring Questionnaire data
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Table 11-11: BPT/BAT Limitations for the Non-Hazardous Subcategory

Pollutant or Maximum for 1 day Monthly Average Shall Not
Pollutant Property (mg/L) Exceed (mg/L)
BOD, 140 37
TSS 88 27
Ammonia 10 4.9
Alpha Terpineol 0.033 0.016
Benzoic Acid 0.12 0.071
P-Cresol 0.025 0.014
Phenol 0.026 0.015
Zinc 0.20 0.11
pH () ()

() pH shall bein therange 6.0 - 9.0 pH units.
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Table 11-12: National Estimates of Pollutant of Interest Reductions for BPT/BAT Options for
Municipa Solid Waste Landfills - Direct Dischargers

National Estimates

Pollutant of Pollutant of Interest Current BPT/BAT BPT/BAT BAT Option
Interest CAS Discharge Option| Optionll 111 -RO
Number Loads Loads Loads Loads
(pounds/yr) (pounds/yr) (pounds/yr) (pounds/yr)
C-020 TOTAL PHENOL S (CHLOROFORM EXTRACTION) 1,005 166 125 125
C-012 TOTAL ORGANIC CARBON 692,275 352,957 231,875 127,805
C-010 TOTAL DISSOLVED SOLIDS 13,158,362 13,109,304 12,086,905 621,714
C-009 TOTAL SUSPENDED SOLIDS 319,754 195,173 92,491 21,328
C-005 NITRATENITRITE 109,494 109,494 109,494 3,527
C-004 CHEMICAL OXYGEN DEMAND 2,364,028 1,597,988 1,497,581 373,389
C-002 BIOCHEMICAL OXYGEN DEMAND 478,004 144,915 105,561 105,561
98555 ALPHA-TERPINEOL 247 53 53 53
95487 O-CRESOL 62 53 53 53
78933 2-BUTANONE 2,846 2,846 2,846 2,846
7664417 AMMONIA NITROGEN 174,382 26,279 16,978 16,978
75092 METHYLENE CHLORIDE 385 385 385 385
7440666 ZINC 857 249 249 249
7440473 CHROMIUM 110 103 103 103
7440393 BARIUM 1,449 926 926 639
7440326 TITANIUM 123 20 20 20
7440246 STRONTIUM 3,404 1812 1812 533
68122 N,N-DIMETHYLFORMAMIDE 69 53 53 53
67641 2-PROPANONE 1,642 1642 1,642 1,642
65850 BENZOICACID 350 265 265 265
298044 DISULFOTON 22 22 22 11
20324338 TRIPROPYLENEGLYCOL METHYL ETHER 840 528 528 528
18540299 CHROMIUM (HEXAVALENT) 117 117 117 50
142621 HEXANOICACID 9,183 53 53 53
123911 1,4-DIOXANE 55 55 55 55
120365 DICHLOROPROP 16 6 6 5
108952 PHENOL 298 56 56 56
108883 TOLUENE 191 191 191 191
108101 4-METHY L-2-PENTANONE 228 228 228 228
106445 P-CRESOL 151 48 48 48
35822469 1234678-HPCDD 6E-04 3E-04 3E-04 3E-04
3268879 OCDD 7E-03 2E-03 1E-03 1E-03
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Table 11-13: Nationa Estimates of Pollutant of Interest Reductionsfor BPT/BAT Options for
Non-Municipa Solid Waste Landfills - Direct Dischargers

Nationd Egimates
Pollutant of Pollutant of Interest Current BPT/BAT BPT/BAT BAT Option
Interest CAS Discharge Option| Option 11 I -RO
Number Loads Loads Loads Loads
(poundslyr) (pounds/yr) (pounds/yr) (pounds/yr)
C-002 Biochemicd Oxygen Demand 24,492 24,492 24,492 24,492
C-004 Chemicad Oxygen Demand 5,633,111 1,033,662 907,417 147,359
C-009 Total Suspended Solids 22451 2451 2451 8,164
C-005 Nitrate/Nitrite 73475 1,939 1,939 1,359
C-020 Totd Phenols 241 78 53 53
c012 Totd Organic Carbon 55,107 55,107 55,107 51,025
C-010 Totd Dissolved Solids 69,189,296 13,878,575 6,385,329 339,723
7664417 Ammoniaas Nitrogen 153,074 11,062 6,94 6,99
7440246 Strontium 61,229 54,494 54,494 204
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Table 11-14: Annual Pollutant Discharge Before and After the Implementation of BPT for
Subtitle D Municipal Solid Waste Landfill Facilities in the Non-Hazardous Subcategory

Current Annual Pollutant Annual Amount
Annual Pollutant Discharge of Pollutants
Pollutant Group Discharge After Removed by BPT
Implementation
of BPT

(pounds) (pounds) (pounds)
Conventional Pollutants® 800,000 200,000 600,000
Nonconventional Pollutants® | 16,500,000 13,950,000 2,550,000
Metal Pollutants® 6,000 3,200 2,800
Organic Pollutants® 16,500 6,500 10,000
Pesticides® 40 29 11
Dioxing Furans® 0.0075 0.0013 0.0062

(1) IncludesBOD;and TSS

(2) Includesammonia, COD, TDS, TOC, total phenols, and nitrate/nitrite

(3) Includes barium, chromium, hexavalent chromium, strontium, titanium, and zinc

(4) Includes aphaterpineol, benzoic acid, hexanoic acid, N,N-Dimethylformamide, o-cresol, p-cresol, phenal,
tripropyleneglycol methyl ether, methylene chloride, 1,4 dioxane, 2-butanone, 2-propanone, 4-methyl-2-

pentanone, and toluene

(5) Includes dichloroprop and disulfoton

(6) Includes OCDD and 1,2,3,4,6,7,8-HpCDD
(7) EPA did not include the removal of the following volatile organic compounds. methylene chloride, 1,4
dioxane, 2-butanone, 2-propanone, 4-methyl 2-pentanone, and toluene
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Table11-15: Annua Pollutant Discharge Before and After The Implementation of BPT for Subtitle
D Non-Municipal Solid Waste Landfill Facilities in the Non-Hazardous Subcategory

Current Annual Pollutant Annual Amount
Annual Pollutant Discharge of Pollutants
Pollutant Group Discharge After _ Removed by BPT
Implementation
of BPT
(pounds) (pounds) (pounds)
Conventional Pollutants® 47,000 47,000 0
Nonconventional Pollutants @ 75,100,000 7,350,000 67,750,000
Metal Pollutants © 61,200 54,500 6,700

(1) Includes BOD;sand TSS. Both facilitiesin the database were aready in compliance with the BOD; and TSS
limits.

(2) Includes ammonia, nitrate/nitrite, TDS, TOC, total phenol, and COD.

(3) Includes strontium - the only metal pollutant of interest for non-municipal solid waste landfills.

11-72



Table 11-16: Selected BPT Facilities for the Hazardous Subcategory

Detailed Discharge
Questionnaire 9 Treatment in Place
Status
ID Number

16041 Indirect sequential batch reactor

16087 Indirect stirred equalization, chemical
precipitation, flocculation,
neutralization, clarification, activated
sludge, chemical oxidation

11-73




Table11-17: Facilitiesand Sample Points Used for the Development of BPT/BAT Effluent Limitations
for the Hazardous Subcategory

BPT Data Influent Sample Avg. Influent Effluent Avg. Effluent
Facility Source Point Concentration Sample Point Concentration
Ammonia (mg/L)

16041 DMQ 02 679 04 54

ANL 01, 03, 05, 06 475 02 14
16122 ANL 01, 02, 03 181 07 12
16132 DMQ 01, 02, 03 206 04 5.9

BOD, (mg/L)

16041 ANL 01, 03, 05, 06 910 02 47
16058 DMQ - - 01 29.7

ANL 01, 02 153 - Only influent conc. used
16087 DMQ 01 2,929 05 29
16118 DMQ 01 1,890 02 455
16120 DMQ 01 780 02 4.6
16122 ANL 01, 02, 03 1,007 07 35.2
16132 DMQ 01, 02, 03 4,740 04 15.8
16253 DMQ 01 159 02 6.4

TSS (mg/L)
16120 DMQ 01 1,240 02 13.6
16253 DMQ 01 120 02 249
Alpha Terpineol (ug/L)
16041 ANL 01, 03, 05, 06 653 02 10
Aniline (ug/L)
16041 ANL 01, 03, 05, 06 1,060 02 10
16087 ANL 01 533 03 10
Benzoic Acid (ug/L)

16041 ANL 01, 03, 05, 06 15,400 02 50
16087 ANL 01 64,957 03 50
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Table 11-17: Facilities and Sample Points Used for the Development of BPT/BAT Effluent
Limitations for the Hazardous Subcategory (continued)

Pollutant BPT Influent Sample Avg. Influent Effluent Avg. Effluent
Facility Point Concentration Sample Point Concentration
Naphthalene (ug/L)
16041 ANL 01, 03, 05, 06 645 02 10
P-Cresol (ug/L)
16041 ANL 01, 03, 05, 06 1,360 02 10
16087 ANL 01 5,022 03 10
Phenol (ug/L)
16041 ANL 01, 03, 05, 06 5,120 02 10
16087 ANL 01 65,417 03 29.7
Pyridine (ug/L)
16087 ANL 01 301 03 10
Arsenic (ug/L)
16087 DMQ 01 1,400 05 325
ANL 01 584 03 312
Chromium (ug/L)
16087 DMQ 01 730 05 312
ANL 01 415 03 82
Zinc (ug/L)
16041 DMQ 02 505 04 214
ANL 01, 03, 05, 06 310 02 85
16087 DMQ 01 550 05 380

ANL: Analytical data
DET: Detailed Questionnaire data
DMQ: Detailed Monitoring Questionnaire data
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Table 11-18: BPT Facility Data Excluded from the Calculation of Hazardous BPT/BAT Limitations

BPT Influent Avg. Effluent Avg. Reason for Exclusion
Facility Sample Influent Sample Effluent
Point Conc. Point Conc.

BOD, (Transferred from the Non-Hazardous subcategory) (mg/L)
16041 02 - 04 - No data
DMQ 02 - 04 - No data
16058 - - 01 22 Detailed questionnaire data was not used
16087 01 2,980 03 258 Effluent concentration above 50 mg/L
ANL 01 3,721 03 66 Effluent concentration above 50 mg/L
16118 01 2,200 02 49 Detailed questionnaire data was not used
16120 - - 02 15.9 Detailed questionnaire data was not used
ANL 01 1,290 - - No effluent data.
16122 01 - 03 53 Effluent sample point 03 located after
DMQ 01 - 03 54 aerated equalization
16132 01,02,03 5,581 04 7 Detailed questionnaire data was not used
16253 01 1,000 02 52 Detailed questionnaire data was not used

TSS (Transferred from the Non-Hazardous subcategory) (mg/L)
16041 02 364 04 36 Facility wastewater treatment system does
DMQ 02 307 04 35 not employ filtration
ANL 1,356 70 02 46
16058 - - 01 216 Facility wastewater treatment system does
DMQ - - 01 188 not employ filtration
ANL 01,02 | 14,470 - -
16087 01 586 03 51 Facility wastewater treatment system does
DMQ 01 579 05 114 not employ filtration
ANL 01 172 03 78
16118 01 - 02 - Facility wastewater treatment system does
DMQ 01 - 02 - not employ filtration
16120 - - 02 14 Detailed questionnaire data was not used
ANL 01 200 - - No effluent data
16122 01 - 03 5.6 Facility eliminated due to settling that can
DMQ 01 - 03 54 occur in equalization tanks prior to
ANL 01,02,03 267 07 125 filtration
16132 01,02,03 244 04 39 Facility wastewater treatment system does
DMQ 01,02,03 - 04 47 not employ filtration
16253 01 180 02 175 Detailed questionnaire data was not used
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Table 11-18: BPT Facility Data Excluded from the Calculation of Hazardous BPT/BAT Limitations

(continued)
BPT Influent Avg. Effluent Avg. Reason for Exclusion
Facility Sample Influent Sample Effluent
Point Conc. Point Conc.

Ammonia (Transferred from the Non-Hazardous subcategory) (mg/L)

16041 02 554 04 5.0 Detailed questionnaire data was not used
16058 - - 01 - No data
DMQ - - 01 - No data
ANL 01, 02 2,900 - - No effluent data
16087 01 - 03 - No data
DMQ 01 - 05 - No data
ANL 01 209 03 153 Minimal ammonia removal
16118 01 - 02 - No data
DMQ 01 - 02 - No data
16120 - - 02 1.35 Facility wastewater treatment system
DMQ 01 362 02 5.98 employed an air stripper
ANL 01 245 - -
16122 01 136 03 0.87 Effluent sample point 03 located after
DMQ 01 135 03 0.48 aerated equalization
16132 01,02,03 - 04 - No data
16253 01 - 02 - No data
DMQ 01 - 02 0.01 No influent data
Alpha Terpineol (ug/L)
16041 02 - 04 - No data
DMQ 02 - 04 - No data
16087 01 - 03 - No data
DMQ 01 - 05 - No data
ANL 01 10 03 10 Influent concentration < 10xMDL
Aniline (ug/L)
16041 02 - 04 - No data
DMQ 02 - 04 - No data
16087 01 - 03 - No data
DMQ 01 - 05 - No data
Benzoic Acid (ug/L)
16041 02 - 04 - No data
DMQ 02 - 04 - No data
16087 01 - 03 - No data
DMQ 01 - 05 - No data
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Table 11-18: BPT Facility Data Excluded from the Calculation of Hazardous BPT/BAT Limitations

(continued)
BPT Influent Avg. Effluent Avg. Reason for Exclusion
Facility Sample Influent Sample Effluent
Point Conc. Point Conc.
Naphthalene (ug/L)

16041 02 - 04 - No data
DMQ 02 - 04 - No data
16087 01 - 03 - No data
DMQ 01 - 05 - No data
ANL 01 25 03 10 Influent concentration < 10xMDL

P-Cresol (ug/L)
16041 02 - 04 - No data
DMQ 02 - 04 - No data
16087 01 - 03 - No data
DMQ 01 - 05 - No data

Phenol (ug/L)

16041 02 - 04 - No data
DMQ 02 - 04 - No data
16087 01 98,500 03 814 Detailed questionnaire data was not used
DMQ - 05 - No data

Pyridine (ug/L)
16041 02 - 04 - No data
DMQ 02 - 04 - No data
ANL 1,356 23 02 10 Influent concentration < 10xMDL
16087 01 - 03 - No data
DMQ 01 - 05 - No data
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Table 11-18: BPT Facility Data Excluded from the Calculation of Hazardous BPT/BAT Limitations

(continued)
BPT Influent Avg. Effluent Avg. Reason for Exclusion
Facility Sample Influent Sample Effluent
Point Conc. Point Conc.
Arsenic (ug/L)
16041 02 - 04 - No data
DMQ 02 - 04 - No data
ANL 1,356 535 02 569 Negative percent removal
16087 01 1,420 03 193 Detailed questionnaire data was not used
Chromium (ug/L)
16041 02 210 04 120 Detailed Questionnaire data was not used
DMQ 02 419 04 417 No removal
ANL 1,35,6 82 02 46 Influent concentration < 10xMDL
16087 01 731 03 501 Detailed questionnaire data was not used
Zinc (ug/L)
16041 02 1,130 04 200 Detailed questionnaire data was not used
16087 01 560 03 279 Detailed questionnaire data was not used
ANL 01 126 03 52 Influent concentration < 10xMDL

ANL: Analytical data
DET: Detailed Questionnaire data
DMQ: Detailed Monitoring Questionnaire data
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Table 11-19: BPT/BAT Limitations for the Hazardous Subcategory

Pollutant or Maximum for 1 day Monthly Average Shall Not
Pollutant Property (mg/L) Exceed (mg/L)

BOD, 220 56

TSS 88 27

Ammonia 10 49

Alpha Terpineol 0.042 0.019
Aniline 0.024 0.015
Benzoic Acid 0.119 0.073
Naphthalene 0.059 0.022
P-Cresol 0.024 0.015
Phenol 0.048 0.029
Pyridine 0.072 0.025
Arsenic 11 0.54
Chromium 1.1 0.46
Zinc 0.535 0.296
pH @) ()

() pH shall bein the range 6.0 - 9.0 pH units.
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Table 11-20: Comparison of Long-Term Averages for Nonconventional and Toxic Pollutants

Regulated Under BAT for the Non-Hazardous Subcategory

BPT Option II: Reverse Osmosis Reverse Osmosis
Equalization + single stage effluent second stage
Pollutant Biological + (mg/L) effluent
Multimedia Filter (mg/L)
(mg/L)
Ammonia 54 13 0.59
Alpha Terpineol 0.010 ND 0.010 ND 0.010 ND
Benzoic Acid 0.050 ND 0.093 0.050 ND
P-Cresol 0.010 ND 0.253 0.022
Phenol 0.010 ND 0.185 0.029
ND: Non-detect
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Appendix A: Section 308 Survey for Landfills-Industry Population Analysis

Thelig of landfills needed to define the landfill population in the United States was developed from
various sources. state environmental and solid waste departments, and other state contacts; the
Nationa Survey of Hazardous Waste Treatment Storage, Disposal, and Recycling Facilities
respondent list; Environmental Ltd.'s 1991 Directory of Industriad and Hazardous Waste Management
Firms; the Resource Conservation and Recovery Act (RCRA) 1992 list of Municipa Solid Waste
Landfills, and the Resource Conservation and Recovery Information System (RCRIS) National
Oversight Database.

The information provided by state environmental departments was requested during early stages of
the rulemaking process for Centralized Waste Treatment and represented 1987-88 data for both
active and inactive landfills. Thisinformation was incomplete to some extent. For 18 of the 50 states
only limited or no information was available. Hence, these states were contacted during the data
gathering effort for the development of effluent guidelines and standards for Landfills and Incinerators

to obtain updated lists of landfills and wastewater collection information.

The duplication of landfill entries among various sources was eliminated as far as possible by cross
checking using computer programs. However, some duplication in Subtitle D landfillsisinevitable

as some of the various identifiers were unclear.

Landfill population was divided into two categories. Subtitle C (hazardous waste) and Subtitle D
(non-hazardous waste). In total, mailing addresses were compiled for 595 Subtitle C landfills and
9,882 Subtitle D landfills. In addition, 448 Subtitle D landfills were identified for which addresses
were inadequate for delivery. Thus the population of Subtitle D amounted to 10,330. Table 1
providesalist of the number of landfills with deliverable mailing addresses in each state by category.



Selection of the landfills to survey
From the identified landfill population of 10,925 Subtitle C and D facilities, screener surveys were

mailed to 4996. Fecilities receiving the screener survey included all of the 595 Subtitle C landfills and
asample of the 9,882 Subtitle D facilities with mailable addresses.

TABLE 1. COUNT OF LANDFILLSWITH MAILABLE ENTRIESIN EACH STATE

State Subtitle- Total
D Subtitle-C

Alabama 238 38 276
Alaska 201 1 202
Arizona 90 2 92
Arkansas 134 3 137
Cdifornia 630 16 646
Colorado 216 12 228
Connecti- 125 22 147
cut

Delaware 8 14 22
Florida 91 9 100
Georgia 277 17 294
Hawaii 15 1 16
|daho 112 6 118
lllinois 182 14 196
Indiana 101 29 130
lowa 118 13 131
Kansas 118 8 126
Kentucky 121 33 154
Louisiana 73 17 90



State Subtitle- Total
D Subtitle-C

Maine 291 2 293
Maryland 50 5 55
M assachu- 722 723
setts
Michigan 762 9 771
Minnesota 257 4 261
Mississippi 97 3 100
Missouri 128 7 135
Montana 257 1 258
Nebraska 41 8 49
Nevada 127 3 130
New 58 0 58
Hapmshire
New Jersey 467 8 475
New 121 7 128
Mexico
New Y ork 565 10 575
North 244 39 283
Carolina
North 85 1 86
Dakota
Ohio 119 24 143
Oklahoma 189 7 196
Oregon 231 10 241
Pennsyl- 41 22 63
vania
Rhode 12 0 12
Idand
South 127 9 136
Carolina



State Subtitle- Total
D Subtitle-C

South 193 0 193
Dakota
Tennessee 112 9 121
Texas 601 70 671
Utah 92 7 99
Vermont 73 0 73
Virginia 440 8 448
Washing- 72 9 81
ton
West 57 5 62
Virginia
Wisconsin 183 3 186
Wyoming 218 45 263
Puerto 0 3 3
Rico
Guam 0 1 1
Total 9882 595 10477




The remaining 4401 screener surveys were sent to Subtitle D landfills. A statistical approach was
taken to sample the 9882 deliverable Subtitle D facilities. For sampling purposes, the 9882 Subtitle
D landfills were stratified into three categories:

1) landfills with known wastewater collection
2) landfills from states with fewer than 100 landfills and
3) landfills from states with more than 100 landfills.

All landfills with known wastewater collection were included in the landfill survey sample. The
population included 134 landfills with known wastewater collection (1.35%).

Landfillsin states with fewer than 100 landfills were stratified from the landfills in states with more
than 100 landfills. This was smply a sampling technique for random sampling and was done to

ensure the inclusion of a representative number of facilities from each stratum.

There were 16 states with under 100 landfills each (after exclusion of known wastewater collectors),
which accounted for 892 landfills. A screener survey was mailed to each of these 892 landfills. The
remaining 24 states, with over 100 landfills each, accounted for 8856 landfills. A random sample of
3375 was taken from this strata, and a screener survey was mailed to each of these randomly selected

landfills. Table 2 summarizes the stratification.

Screener surveys were distributed by both Federal Express and U.S. certified mail: 1916 surveys
were sent via Federal Express, which resulted in 94% receipt confirmation; 3080 surveys were sent
viaU.S. certified mail, which resulted in 92% receipt confirmation. Twenty three additional screener
surveys were mailed because of change of ownership, or different mailing address, even though the
physica location of the landfill remained same. A summary of analysis on these additiona surveys

ispresented in Table 3. Thus, atotal of 5020 landfill screener surveys were distributed.



TABLE 2. SUMMARY OF STRATIFICATION

Strata # Population #in frame #in sample
1 Subtitle C 595 595
2 Subtitle D -known wastewater 134 134
generators
3 Subtitle D - states with < 100 landfills 892 892
4 Subtitle D - states with >100 landfills 8856 3375
Total 10477 4996

A completed screener survey was received from 3628 landfills excluding the late arrivals. This

includes response from a pre-test screener survey. The status of remaining screener surveysis.

° 353 surveys were deemed non-ddiverables due to incorrect/non-traceabl e addresses and were
returned to the sender

° 1008 landfills were presumed to be non-respondents

° 4 landfills were found to be out-of-business

° 26 landfills were declared indigible to participate in the survey for reasons discovered during

the mid-point remainder calls

° 1 respondent refused to respond to the survey.

For statistical analysis purposes, screener surveysin each of the above categories were traced back

to the respective strata. Table 4 presents a breakdown of these remaining screener surveys by strata.



TABLE 3. SUMMARY OF ADDITIONAL SCREENER SURVEY ANALYSIS

Screener ID  Origind ID  Stratum

Reason for re-assignment

15100
15101
15102
15103
15104
15105
15106
15107
15108
15109
15110
15111
15112
15113
15114
15116
15117
15118
15119
15120
15121
15122
15123
15124

13235
14044
13876
11594
14117
13953
13264
10985
14449
12167
12883

14112
11319
12327
11528
13389
13995
14779
11422
13976
12422
11299
10851

4

L~ = S L

A DN P DN DM DN DM WD DN WD

screener sent to former owner or incorrect address
screener sent to former owner or incorrect address
screener sent to former owner or incorrect address
screener sent to former owner or incorrect address
screener sent to former owner or incorrect address
screener sent to former owner or incorrect address
screener sent to former owner or incorrect address
additional screener resp. was obtained for a new landfill
additional screener resp. was obtained for a new landfill
additional screener resp. was obtained for a new landfill
additional screener resp. was obtained for a new landfill
response transferred from pre-test screener survey
screener sent to former owner or incorrect address
screener sent to former owner or incorrect address
screener sent to former owner or incorrect address
screener sent to former owner or incorrect address
screener sent to former owner or incorrect address
screener sent to former owner or incorrect address
screener sent to former owner or incorrect address
screener sent to former owner or incorrect address
screener sent to former owner or incorrect address
screener sent to former owner or incorrect address
screener sent to former owner or incorrect address

screener sent to former owner or incorrect address




Among the 3628 survey responses received, atotal of 3581 surveys were sent to data entry; 44 were
declared ineligible upon reviewing their response, and were not processed any further; 3 remained
incomplete because of unsuccessful attempts to contact the respondents to complete the review
process. A total of 859 respondents were found collecting some type of wastewater (landfills
collecting only storm water were not included) generated from their landfill operations, and were
considered as in scope population from which a sample of facilities will be selected to receive the
detailed Section 308 landfill questionnaire. The rest of the surveys sent to data entry were considered
out of scope. For statistical analysis purposes, screener surveys not sent to data entry, the out of
scope surveys, and the in scope surveys were traced back to the respective strata, and a count of

thesein each stratais presented in Table 4.

A response bias query was conducted on about 5.65% (57 landfills) of the 1008 presumed non-
respondents. Each of these 57 randomly-selected landfills was called to discern the reasons that the

screener survey was not recelved. The result of this effort is as follows:

- 25 facility contacts said that they over |ooked/misplaced/forgotten the survey (1 in stratum
2; 1in stratum 3; and 23 in stratum 4)

- 19 facility contacts said that they did not recall receiving any survey (2 in stratum 1; 3 in
stratum 3; and 14 in stratum 4)

- 7 facility contacts said that they did not feel it was applicable to them (1 in stratum 1; 2
in stratum 3; and 4 in stratum 4)

- 3 facility contacts said that they forgot and would complete the survey and return (2 in
stratum 3; and 1 in stratum 4)

- 2 facility contacts said that they received duplicate surveys, and this was checked and

found correct (these 2 are in stratum 4)
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- 1 facility contact said that they are under bankruptcy proceedings (thisisin stratum 1).

A total of 39 landfill screener survey responses were received past the deadline. since these were
received after the close of the screener survey database, they were not considered for any further
analyses. Among these 39 late arrivals, only four landfills collected wastewater generated from
landfill operations (landfill leachate and contaminated groundwater), and none of these four landfills
have any on-site treatment. Additional information on these four landfillsis: two were municipal,
non-commercial, and discharged untreated wastewater to a Publicly Owned Treatment Works
(POTW); one was government, commercial, and discharged untreated wastewater to a POTW; one

was private and sent their wastewaters for off-site disposal.

Questionnaire distribution

A total of 859 landfill operators reported that they collect one or more type of wastewater generated
from the landfill operations (landfills collecting only storm water were not included). These landfills
were conddered as the sample frame to receive the Section 308 questionnaire for landfills. Facilities
with treatment were targeted most heavily, while some facilities without treatment but collect
wastewater were randomly selected to receive only Section A of the questionnaire. The facilities

selected fall into any of the following eight categories:

1. Commercia private, municipal, or government facilities which have wastewater treatment and

aredirect or indirect dischargers. A census was conducted of this part of the industry.
2. Commercia private, municipal, or government facilities which have wastewater treatment and

are zero dischargers (do not discharge to surface water or to a POTW). Approximately 25%

of these were randomly chosen to receive the questionnaire.
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Non-commercial private facilities with wastewater treatment. Approximately 40% of these

were randomly chosen to receive the questionnaire.

Facilitieswith no wastewater treatment. Approximately 10% of these were randomly chosen

to receive only Section A of the questionnaire.

Commercid facilities who accept PCB wastes. Only one facility wasin this category, and was

chosen.

Municipal hazardous waste landfills. There were two facilities in this category, and a census

was conducted of this part of the industry.

Small business with no wastewater treatment. A census was conducted of this part of the
industry.
Pre-test facility which was not in the screener population. Only one facility was in this

category, and was chosen based on knowledge of the industry and professional judgement.

For statistical analysis purposes, the facilities in each of the aforementioned categories were traced

back through their screener surveys to the respective strata, and a count of these in each strata is
presented in Table 5.

Section 308 Questionnaires were sent to a total of 252 mailing addresses that were considered in

scope from their screener responses. The questionnaire response was received from 248 landfills.

The remaining four landfills were presumed to be non-respondents. The questionnaire responses

received included four responses from pre-test questionnaires. Thus atotal of 248 responses were

available for further review.

Among the survey responses obtained, 22 were declared out of scope upon reviewing their response

and were not processed any further; 226 were reviewed for completeness and technical accuracy and
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were entered into the landfill questionnaire database. For statistical analysis purposes, the 252
guestionnaires that were sent, including the 226 questionnaires reviewed and placed in the database,

were traced back to the original screener population strata, and a count of these in each stratais
presented in Table 4.
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TABLE 4. COUNT OF SCREENER SURVEYSIN EACH CATEGORY BY STRATA!

Category Stratum1 Stratum?2 Stratum3 Stratum4  Total
Non-respondents 69 15 170 755 1009
Indligible? 79 9 45 294 427
Incomplete 2 0 1 0 3
In scope 141 91 222 405 859
Out of scope 305 20 456 1941 2722
Quest. recipients 51 35 77 88 2528
Quest. in database 46 32 71 76 226°
Quest. out of scope 4 3 4 11 22
Quest. non- 1 0 2 1 4
response

For each of the category presented below, alist of Survey 1D numbers and their respective
strata#  ispresented in Appendix A.

*Thisincludes all non-deliverables, out-of-business, and duplicate addresses.
3An additional oneisthe pre-test questionnaire, which is not part of any stratum.
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TABLE 5. QUESTIONNAIRE SELECTION BY CATEGORY

Category Stratu  Stratu  Stratu  Stratum  Total
ml m 2 m 3 4

Pri/com/muni/govt./with treat/D-I 12 27 51 38 128
discharge

Pri/non-com/with treatment 30 2 3 7 42
Pri/com/muni/govt./with treat/Zero 1 0 7 0 8
discharge

No treatment 5 6 14 38 63
PCB facilities with treatment 0 0 1 0 1
Municipal/hazardous 2 0 0 2
Small business/no treatment 1 0 1 5 7
Pre-test not in Screener population® - - - - 1
Totals 51 35 77 88 252

“Thisis a pre-test questionnaire and is not in any stratum because, it was not in the screener
database.

A-14



TABLE 6. IN SCOPE SCREENERS NOT SELECTED FOR QUESTIONNAIRE BY

CATEGORY
Category Stratu  Stratu  Stratu  Stratum  Total
ml m 2 m 3 4

Pri/com/muni/govt./with treat/D-I 0 0 0 0 0
discharge

Pri/non-com/with treatment 31 0 6 27 64
Pri/com/muni/govt./with treat/Zero 7 9 7 25
discharge

No treatment 52 54 130 283 519
PCB facilities with treatment 0 0 0 0 0
Municipal/hazardous 0 0 0 0 0
Small business/no treatment 0 0 0 0 0
Totals 90 56 145 317 608
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APPENDIX B: DEFINITIONS, ACRONYMS, AND ABBREVIATIONS

ADMINISTRATOR: The Administrator of the U.S. Environmental Protection Agency.
AGENCY: The U.S. Environmental Protection Agency.

AVERAGE MASTER FILE: A method of calculating the average raw wastewater concentration for each
pollutant of interest in a subcategory. The Average Master File was calculated using all available data
collected in the Landfills industry study.

BASELINE FLOW: Estimated wastewater discharge flow rate for a selected facility in 1992 based on their
Detailed Questionnaire response.

BAT: The best available technology economically achievable, applicable to effluent limitationsto be achieved
by July 1, 1984, for industria discharges to surface waters, as defined by Sec. 304(b)(2)(B) of the CWA.

BCT: Thebest conventional pollutant control technology, applicableto discharges of conventional pollutants
from existing industrial point sources, as defined by Sec. 304(b)(4) of the CWA.

BOD.: Biochemical oxygen demand - Five Day. A measure of the biochemical decomposition of organic
matter in awater sample. It isdetermined by measuring the dissolved oxygen consumed by microorganisms
to oxidize the organic contaminants in awater sample under standard laboratory conditions of five days and
70 degrees Celsius. BOD; is not related to the oxygen requirements in chemical combustion.

BPT: The best practicable control technology currently available, applicable to effluent limitations to be
achieved by July 1, 1977, for industria dischargesto surface waters, as defined by Sec. 304(b)(1) of the CWA.

CAPDET: Computer-Assisted Procedure for the Design and Evaluation of Wastewater Treatment Systems.
Developed by the U.S. Army Corp. of Engineers, CAPDET isintended to provide planning level cost estimates
to analyze alternate design technologies for wastewater treatment systems.

CAPTIVE: Used to describe alandfill that isdirectly associated with an industrial or commercial operation.
See Chapter 2 for the conditions that a captive landfill must meet in order to be excluded from the landfill
effluent guideline.

CELL: Anareaof alandfill that is separated from other areas by an impervious structure. Each cell hasa
separate leachate collection system or would require a separate leachate collection system if one were
installed. Individual leachate collection systems that are combined at the surface are considered separate
systems by this definition.

CLEAN WATER ACT (CWA): The Federal Water Pollution Control Act Amendmentsof 1972 (33 U.S.C.

Section 1251 et seq.), as amended by the Clean Water Act of 1977 (Pub. L. 95-217), and the Water Quality
Act of 1987 (Pub. L. 100-4).
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CLEAN WATER ACT (CWA) SECTION 308 QUESTIONNAIRE:
A questionnaire sent to facilities under the authority of Section 308 of the CWA, which requestsinformation
to be used in the development of national effluent guidelines and standards.

CLOSED: A facility or portion thereof that iscurrently not receiving or accepting wastes and has undergone
final closure.

COMMERCIAL FACILITY: A facility that treats, disposes, or recycles/recoversthewastes of other facilities
not under the same ownership asthisfacility. Commercial operations are usually made availablefor afeeor
other remuneration. Commercial waste treatment, disposal, or

recycling/recovery doesnot have to be the primary activity at afacility for an operation or unit to be considered
"commercia".

CONTAMINATED GROUND WATER: Water below the land surface in the zone of saturation which has
been contaminated by landfill leachate. Contaminated ground water occurs at landfills without liners or at
facilitiesthat have released contaminants from aliner system. Ground water may al so become contaminated
if the water table risesto a point where it infiltrates the landfill or the |eachate collection system.

CONTAMINATED STORM WATER: Storm water which comesin direct contact with landfill wastes, the
waste handling and treatment areas, or wastewater that is subject to the limitations and standards. Some
specific areas of alandfill that may produce contaminated storm water include (but are not limited to): the
open face of an active landfill with exposed waste (no cover added); the areas around wastewater treatment
operations; trucks, equipment or machinery that has been in direct contact with the waste; and waste
dumping areas.

CONVENTIONAL POLLUTANTS: Constituents of wastewater as determined by Sec. 304(a)(4) of the

CWA, including pollutants classified as biochemical oxygen demand, total suspended solids, oil and grease,
fecal coliform, and pH.

DEEPWELL INJECTION: Disposal of wastewater into adeep well such that aporous, permeableformation
of alarger area and thickness is available at sufficient depth to ensure continued, permanent storage.

DETAILED MONITORING QUESTIONNAIRE (DMQ): Questionnaires sent to collect monitoring data
from 27 selected landfill facilities based on responses to the Section 308 Questionnaire.

DIRECT DISCHARGER: A facility that discharges or may discharge treated or untreated wastewater into
waters of the United States.

DRAINED FREE LIQUIDS: Aqueous wastes drained from waste containers (e.g., drums, etc.) prior to
landfilling. Landfills which accept containerized waste may generate this type of wastewater.

EFFLUENT LIMITATION: Any restriction, including schedul es of compliance, established by aState or the
Administrator on quantities, rates, and concentrationsof chemical, physical, biological, and other constituents

B-3



which are discharged from point sources into navigable waters, the waters of the contiguous zone, or the
ocean. (CWA Sections 301(b) and 304(b)).

EPA: The U.S. Environmental Protection Agency.

EXISTING SOURCE: Any facility from which thereis or may be adischarge of pollutants, the construction
of which is commenced before the publication of the proposed regulations prescribing a standard of
performance under Sec. 306 of the CWA.

FACILITY: All contiguous property owned, operated, leased or under the control of the same person or entity.

GASCONDENSATE: A liquid which hascondensed in the landfill gas collection system during the extraction
of gas from within the landfill. Gases such as methane and carbon dioxide are generated due to microbial
activity within the landfill, and must be removed to avoid hazardous conditions.

GROUND WATER: The body of water that is retained in the saturated zone which tends to move by
hydraulic gradient to lower levels.

HAZARDOUS SUBCATEGORY': For the purposes of this guideline, Hazardous subcategory refersto all
landfills regulated under Subtitle C of RCRA.

HAZARDOUS WASTE: Any waste, including wastewater, defined as hazardous under RCRA (40 CFR
261.3).

INACTIVE: A facility or portion thereof that is currently not treating, disposing, or recycling/recovering
wastes.

INDIRECT DISCHARGER: A facility that discharges or may discharge wastewater into a publicly-owned
treatment works (POTW).

INTRA-COMPANY: A facility that treats, disposes, or recycles/recovers wastes generated by off-site
facilities under the same corporate ownership. The facility may also treat on-site generated wastes.

LANDFILL: An areaof land or an excavation in which wastes are placed for permanent disposal, that is not
aland application or land treatment unit, surface impoundment, underground injection well, waste pile, salt
dome formation, a salt bed formation, an underground mine or a cave.

LANDFILL GENERATED WASTEWATER: Wastewater generated by landfill activities and collected for
treatment, discharge or reuse, include: leachate, contaminated ground water, storm water runoff, landfill gas
condensate, truck/equipment washwater, drained free liquids, floor washings, and wastewater from recovering
pumping wells.

LEACHATE: Leachateisaliquid that has passed through or emerged from solid waste and contains soluble,
suspended, or miscible materiasremoved from suchwaste. Leachateistypically collected from aliner system
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above which waste is placed for disposal. Leachate may also be collected through the use of Slurry walls,
trenches or other containment systems.

LEACHATE COLLECTION SY STEM: The purpose of aleachate collection system is to collect
leachate for treatment or aternative disposal and to reduce the depths of leachate buildup or level of saturation
over the low permeability liner.

LINER: Theliner isalow permeability material or combination of materias placed at the base of alandfill to
reduce the discharge to the underlying or surrounding hydrogeol ogic environment. Theliner isdesigned asa
barrier to intercept leachate and to direct it to a leachate collection system.

LONG-TERM AVERAGE (LTA): For purposesof the effluent guidelines, average pollutant level s achieved
over a period of time by afacility, subcategory, or technology option. LTAs are used in developing the
limitations and standards in the landfill regulation.

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) PERMIT:
A permit to discharge wastewater into waters of the United States issued under the National Pollutant
Discharge Elimination System, authorized by Section 402 of the CWA.

NEW SOURCE: Asdefined in 40 CFR 122.2, 122.29, and 403.3 (k), anew source is any building,
gructure, facility, or ingtalation from which thereis or may be adischarge of pollutants, the construction of
which commenced (1) for purposes of compliance with New Source Performance Standards (NSPS)
established under CWA section 306, after the promulgation of these standards; or (2) for the purposes of
compliance with Pretreatment Standards for New Sources (PSNS), after the publication of proposed
gtandards under CWA section 307 (), if such standards are thereafter promulgated in accordance with that
section.

NONCONVENTIONAL POLLUTANTS: Pollutantsthat are neither conventional pollutantslisted at 40
CFR Part 401.16 nor priority pollutants listed in Appendix A of 40 CFR Part 423.

NON-CONTAMINATED STORM WATER: Storm water which doesnot comein direct contact with
landfill wastes, the waste handling and treatment areas, or wastewater that issubject to thelimitationsand
standards. Non-contaminated storm water includes storm water which flows off the cap, cover,
intermediate cover, daily cover, and/or fina cover of the landfill.

NON-HAZARDOUS SUBCATEGORY : For the purposes of thisreport, Non-Hazardous subcategory refers
to all landfills regulated under Subtitle D of RCRA.

NON-WATER QUALITY ENVIRONMENTAL IMPACT: Deleterious aspects of control and treatment

technol ogies applicable to point source category wastes, including, but not limited to air pollution, noise,
radiation, sludge and solid waste generation, and energy usage.
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NSPS: New Source Performance Standards, applicable to new sources of direct dischargers whose
construction is begun after the publication of the proposed effluent regulations under CWA section 306.

OCPSF: Organic chemicals, plastics, and synthetic fibers manufacturing point source category.
(40 CFR Part 414).

OFF-SITE: Outside the boundaries of afacility.

ON-SITE: The same or geographically contiguous property, which may be divided by apublic or private right-
of-way, provided the entrance and exit between the propertiesis at a crossroads intersection, and access is
by crossing as opposed to going along the right-of-way. Non-contiguous properties owned by the same
company or locality but connected by aright-of-way, which it controls, and to which the public does not have
access, is also considered on-site property.

PASS THROUGH: A pollutant is determined to “ pass through” POTWSs when the nationwide median
percentage removed by well-operated POTWSs achieving secondary treatment isless than the percentage
removed by the industry’ s direct dischargers that are using the BAT technology.

POINT SOURCE: Any discernable, confined, and discrete conveyance from which pollutants are or may be
discharged.

POLLUTANTS OF INTEREST (POIs): Pollutants commonly found in landfill generated wastewater. For
the purposes of this report, a pollutant of interest is a pollutant that is detected three or more times above a
treatable level at alandfill, and must be present at more than one facility.

PRIORITY POLLUTANT: One hundred twenty-six compounds that are a subset of the 65 toxic pollutants
and classes of pollutants outlined in Section 307 of the CWA. The priority pollutants are specified in the
NRDC settlement agreement (Natural Resources Defense Council et a v. Train, 8 E.R.C. 2120 [D.D.C.
1976], modified 12 E.R.C. 1833 [D.D.C. 1979]).

PRODUCT STEWARDSHIP: These activities mean the acceptance for treatment and disposal of
only the following materials: spent, or unused products; shipping and storage containers with
product residue; off-specification products.

PSES: Pretreatment standards for existing sources of indirect discharges, under Sec. 307(b) of the CWA.
PSNS: Pretreatment standards for new sources of indirect discharges, applicable to new sources whose

construction has begun after the publication of proposed standards under CWA section 307 (c), if such
standards are thereafter promulgated in accordance with that section.

PUBLIC SERVICE: Theprovisonof landfill waste disposa servicestoindividua membersof the generd
public, publicly-owned organizations (schools, universities, government agencies, municipalities) and
not-for-profit organizations for which the landfill does not receive afee or other remuneration.
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PUBLICLY OWNED TREATMENT WORKS (POTW): Any device or system, owned by a state or
municipality, used in the treatment (including recycling and reclamation) of municipal sewage or industrial
wastes of a liquid nature that is owned by a state or municipality. This includes sewers, pipes, or other
conveyances only if they convey wastewater to a POTW providing treatment (40 CFR 122.2).

RCRA: The Resource Conservation and Recovery Act of 1976 (RCRA) (42 U.S.C. Section 6901 et seq.),
which regul ates the generation, treatment, storage, disposal, or recycling of solid and hazardous wastes.

SUBTITLE CLANDFILL: A landfill permitted to accept hazardous wastes under Sections 3001 and 3019 of
RCRA and the regulations promulgated pursuant to these sections, including 40 CFR Parts 260 through 272.

SUBTITLE D LANDFILL: A landfill permitted to accept only non-hazardous wastes under Sections 4001
through 4010 of RCRA and the regulations promulgated pursuant to these sections, including 40 CFR Parts 257
and 258.

SURFACE IMPOUNDMENT: A natura topographic depression, man-made excavation, or diked areaformed
primarily of earthen materials (although it may be lined with man-made materials), used to temporarily or
permanently treat, store, or dispose of waste, usualy in theliquid form. Surface impoundments do not include
areas constructed to hold containers of wastes. Other common names for surface impoundments include
ponds, pits, lagoons, finishing ponds, settling ponds, surge ponds, seepage ponds, and clarification ponds.

TOXIC POLLUTANTS: Pollutants declared “toxic” under Section 307(a)(1) of the Clean Water Act.

TRUCK/EQUIPMENT WASHWATER: Wastewater generated during either truck or equipment washes at
the landfill. During routine maintenance or repair operations, trucks and/or equipment

used within the landfill (e.g., loaders, compactors, or dump trucks) are washed and the resultant washwaters
are collected for treatment.

VARIABILITY FACTOR: The daily variability factor is the ratio of the estimated 99th percentile of the
distribution of daily values divided by the expected value, median or mean, of the distribution of the daily data.
The monthly variability factor is the estimated 95th percentile of the distribution of the monthly averages of the
data divided by the expected value of the monthly averages.

ZERO DISCHARGE: No discharge of pollutantsto waters of the United Statesor toaPOTW. Alsoincluded

inthisdefinition areaternative discharge or disposal of pollutants by way of evaporation, deep-well injection,
off-site transfer, and land application.
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Activated Sludge
Capital Cost Curves (9-71, 9-72)
Costing (9-20, 9-36)
Evauated as BAT - Hazardous Subcategory (11-31, 11-84)
Evauated as BAT - Non-Hazardous Subcategory (11-29, 11-82, 11-83, 11-85)
Evauated as BPT - Hazardous Subcategory (11-20, 11-84)
Evauated as BPT - Non-Hazardous Subcategory (11-8, 11-82, 11-83)
O&M Cost Curve (9-73)
Technology Description (8-34, 8-79)
Treatment Performance (8-50, 8-58, 8-88)
Types (8-36)

Age (see Landfills Industry)
Air Pollution Reduction Impacts (10-1)

Air Stripping
Number of Landfills currently using (8-53)
Technology Description (8-14, 8-67)

Ammonia
Limitations - Hazardous Subcategory (2-20, 11-80)
Limitations - Non-Hazardous Subcategory (2-21, 11-68)
National Estimates of Pollutant of Interest Reductions (11-69, 11-70)
Pretreatment Standards - Hazardous Subcategory (2-5, 11-48)
Pretreatment Standards - Non-Hazardous Subcategory (2-5, 11-35)
Raw Wastewater Concentrations- Hazardous Subcategory (5-20, 5-25, 6-50, 6-51, 8-56, 8-58,
11-56, 11-74, 11-77)
Raw Wastewater Concentrations- Non-Hazardous Subcategory (5-20, 5-23, 5-24, 5-27, 5-30,
6-49, 6-51, 8-54, 8-55, 8-60, 11-56, 11-62, 11-65)
Treated Effluent Concentrations - Hazardous Subcategory (8-56, 8-58, 11-56, 11-74, 11-77)
Treated Effluent Concentrations - Non-Hazardous Subcategory (8-54, 8-55, 8-60, 11-56, 11-62,
11-65)

Anaerobic Biological Systems
Technology Description (8-30, 8-75)
Technology Performance (8-46, 8-54, 8-85)

Applicable Waste Streams (2-2, 6-1, 6-8, 6-30)
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Aqueous Waste Disposal Impacts (10-3)

Attached-Growth Biological Systems
Technology Description (8-31, 8-76, 8-77, 8-78)
Types (8-31)

BAT (1-2)
Costs (9-31, 9-32, 9-40, 9-44, 9-49, 9-54)
Limitations - Hazardous Subcategory (2-4, 2-20, 11-31, 11-80)
Limitations - Non-Hazardous Subcategory (2-4, 2-21, 11-29, 11-68)
Technology Description (8-1)
Technology Options - Hazardous Subcategory (11-84)
Technology Options - Non-Hazardous Subcategory (11-81, 11-82, 11-83, 11-85)

BCT (1-2
Costs (9-30, 9-31, 9-40, 9-44, 9-49)
Limitations (2-4, 11-27)
Technology Options (11-82, 11-83, 11-84)

Best Management Practices (8-1)

Benzoic Acid
Limitations - Hazardous Subcategory (2-20, 11-80)
Limitations - Non-Hazardous Subcategory (2-21, 11-68)
National Estimates of Pollutant of Interest Reductions (11-69)
Pretreatment Standards - Hazardous Subcategory (11-48)
Pretreatment Standards - Non-Hazardous Subcategory (11-41)
Raw Wastewater Concentrations- Hazardous Subcategory (5-20, 5-25, 6-50, 6-53, 8-56, 8-58,
11-56, 11-74, 11-77)
Raw Wastewater Concentrations - Non-Hazardous Subcategory (5-20, 5-22, 5-24, 5-27, 5-30,
6-49, 6-53, 8-54, 8-55, 8-60, 11-56, 11-62, 11-66)
Treated Effluent Concentrations - Hazardous Subcategory (8-56, 8-58, 11-56, 11-74, 11-77)
Treated Effluent Concentrations - Non-Hazardous Subcategory (8-54, 8-55, 8-60, 11-56, 11-62,
11-66)

Biological Treatment
Asasdection criteriafor BPT facilities (11-8, 11-9, 11-10, 11-20, 11-21, 11-22, 11-55, 11-58,
11-59, 11-60, 11-73, 11-82, 11-83, 11-84)
Number of Landfills currently using (3-37, 8-26, 8-53)
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Technology Description (8-24)
Types (8-26)

BOD, (4-2, 5-13, 6-10, 6-18)
Asasdlection criteriafor BPT facilities (11-11, 11-55, 11-57, 11-58, 11-59)
Concentration with Age of Landfill (5-11, 5-30, 6-10)
Limitations - Hazardous Subcategory (2-20, 11-80)
Limitations - Non-Hazardous Subcategory (2-21, 11-68)
National Estimates of Pollutant of Interest Reductions (11-69, 11-70)
Raw Wastewater Concentrations - Hazardous Subcategory (5-20, 5-25, 6-50, 6-51, 8-56, 8-58,
11-56, 11-74, 11-76)
Raw Wastewater Concentrations- Non-Hazardous Subcategory (5-20, 5-23, 5-24, 5-27, 5-30,
6-31, 6-49, 6-51, 8-54, 8-55, 8-60, 11-56, 11-59, 11-62, 11-64)
Regulated Pollutant (7-14, 7-21)
Treated Effluent Concentrations - Hazardous Subcategory (8-56, 8-58, 11-74, 11-76)
Treated Effluent Concentrations - Non-Hazardous Subcategory (8-54, 8-55, 8-60, 11-62, 11-64)

BPT (1-1, 11-6)
Costs (9-29, 9-30, 9-40, 9-44, 9-49)
Limitations - Hazardous Subcategory (2-4, 2-20, 11-23, 11-80)
Limitations - Non-Hazardous Subcategory (2-4, 2-21, 11-11, 11-68)
Selected Facilities (11-60, 11-73)
Technology Options - Hazardous Subcategory (11-20, 11-84)
Technology Options - Non-Hazardous Subcategory (11-8, 11-82, 11-83)

Breakpoint Chlorination
Capital Cost Curve (9-83)
Costs (9-27, 9-36)
O&M Cost Curve (9-84)
Technology Description (8-12)

Captive/Intra-Company Facilities
Definition (3-2)
Exemption from Guideline (2-10, 3-13)
Number in Landfills Population (3-12, 3-25)

Carbon Adsorption

Capital Cost Curve (9-81)
Costs (9-26, 9-36)

INDEX -3



INDEX

Number of Landfills currently using (8-53)
O&M Cost Curve (9-82)

Technology Description (8-21, 8-71)
Treatment Performance (8-48, 8-55)

Chemical Oxidation/Reduction
Number of Landfills currently using (8-53)
Technology Description (8-11, 8-12, 8-65, 8-66)

Chemical Precipitation
Capital Cost Curves (9-63, 9-65, 9-67)
Costs (9-14, 9-36, 9-41, 9-42, 9-43)
Evaluated as BAT (11-28, 11-31, 11-84)
Evauated as BPT - Hazardous Subcategory (11-20, 11-21, 11-22 11-84)
Evauated as BPT - Non-Hazardous Subcategory (11-8)
Number of Landfills currently using (3-37, 8-53)
O&M Cost Curves (9-64, 9-66, 9-68)
Technology Description (8-8)
Treatment Performance (8-46, 8-48, 8-50, 8-54, 8-55, 8-58, 8-85, 8-86, 8-88)

Clarification
Capital Cost Curves (9-69, 9-74)
Costs (9-19, 9-22, 9-36)
Evauated as BAT - Hazardous Subcategory (11-31, 11-84)
Evauated as BAT - Non-Hazardous Subcategory (11-29, 11-82, 11-83, 11-85)
Evauated as BPT - Hazardous Subcategory (11-20, 11-84)
Evauated as BPT - Non-Hazardous Subcategory (11-8, 11-82, 11-83, 11-85)
O&M Cost Curves (9-70, 9-75)
Technology Description (8-6, 8-62)

Contaminated Ground Water
CERCLA Ground Water Data (4-13, 6-7)
Concentration of Pollutants (5-8, 5-25, 5-27)
Definition (3-19, 6-4)
Exclusion from Guideline (2-5, 3-12, 3-19, 5-8, 6-1, 6-4)
Monitoring (3-6, 3-8, 3-9)
Quantity of Flow Generated (3-19, 3-34, 6-26, 6-27, 6-29)
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Costs (9-1)
Additional Cost Factors (9-8, 9-37)
BAT (9-31, 9-40, 9-44, 9-49, 9-54)
BCT (9-30, 9-40, 9-44, 9-49)
BPT (9-29, 9-40, 9-44, 9-49)
Land Costs (9-9)
Methodology (9-6, 9-7, 9-11)
Models (9-1, 9-3, 9-34, 9-35, 9-40)
Monitoring Costs (9-10, 9-38)
NSPS (9-32, 9-40)
Off-Site Disposal Costs (9-11, 9-39, 11-23)
Option Specific Costing Logic Flow Diagram (9-59)
Residual Disposal Costs (9-9)
Retrofit Costs (9-9)
Treatment Chemicals (9-14, 9-41, 9-42, 9-43)
Treatment Technologies (5-14, 9-11, 9-36, 9-40)

Cost Models (9-1)

Current Discharge Concentrations (7-3)
Alternate Methodology - Hazardous Subcategory (7-5)
Alternate Methodology - Non-Hazardous Subcategory (7-5)

Denitrification Systems
In Removal of Nitrate/Nitrite (7-10, 7-17)
Technology Description (8-41)

Discharge Information
Discharge Types (3-22, 3-42)
Quantity of Flow Discharged (3-34, 6-4, 6-5, 6-6, 6-26, 6-27, 6-29, 6-30)
Raw Wastewater Concentrations - Hazardous Subcategory (5-20, 5-25, 6-17, 6-24, 6-25, 6-50,
6-51, 6-52, 6-53, 6-55, 8-56, 8-58, 11-56, 11-74, 11-76)
Raw Wastewater Concentrations- Non-Hazardous Subcategory (5-20, 5-22, 5-24, 5-27, 5-30,
6-17, 6-21, 6-23, 6-49, 6-51, 6-52, 6-53, 6-54, 8-54, 8-55, 8-60, 11-54, 11-56, 11-59, 11-61,
11-62, 11-64)
Sources of Wastewater (3-16, 6-1)

Drained Free Liquids (2-2, 3-1, 3-12, 3-17, 6-1, 6-3)
Quantity of Flow Generated (3-17, 3-34, 6-14, 6-26, 6-27, 6-29, 6-30)
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Energy Requirements (5-15, 10-5)

Equalization
Capital Cost Curve (9-60)
Costs (9-12, 9-36)
Evauated as BAT - Hazardous Subcategory (11-31, 11-84)
Evauated as BAT - Non-Hazardous Subcategory (11-29, 11-82, 11-83, 11-85)
Evauated as BPT - Hazardous Subcategory (11-20, 11-84)
Evauated as BPT - Non-Hazardous Subcategory (11-8, 11-82, 11-83)
Number of Landfills currently using (3-37, 8-53)
Technology Description (8-3, 8-61)

Equipment/Truck Washwater (see Truck/Equipment Washwater)

Filtration (8-14)

Diatomaceous Earth (8-17)

Fabric Filters (8-21)

Membrane Filtration (8-18)
Reverse Osmosis (8-19, 8-70, 9-78)
Ultrafiltration (8-18, 8-69)

Multimedia Filtration (8-17, 8-68, 9-76, 9-77)

Number of Landfills currently using (3-37, 8-53)

Sand Filtration (8-15)

Flocculation
Capital Cost Curve (9-61)
Costs (9-13, 9-36)
O&M Cost Curve (9-62)
Technology Description (8-5, 8-62)

Floor Washings (2-2, 3-12, 6-1)
Quantity of Flow Generated (3-18, 3-34, 6-26, 6-27, 6-29, 6-30)

Fluidized Bed Biological Reactor
Technology Description (8-33, 8-78)

Granular Activated Carbon (see Carbon Adsorption)
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Gravity Assisted Separation (also see Clarification)
Number of Landfills currently using (8-53)
Technology Description (8-6, 8-62)

Ground Water (see Contaminated Ground Water)

Hazardous Subcategory (2-1, 5-2)
BAT Options (11-31, 11-84)
BPT Options (11-20, 11-84)
Limitations (2-20, 11-23, 11-31, 11-80)
Pollutants Considered for Regulation - Indirect Dischargers (7-27)
Pollutants of Interest (7-30)
Pollutants Selected for Regulation - Direct Dischargers (7-21)
Pretreatment Standards (2-5, 11-32, 11-48)
Raw Wastewater Concentrations (5-20, 5-25, 6-24, 6-25, 6-50, 6-51, 6-52, 6-53, 6-55, 8-56,
8-58, 11-56, 11-74, 11-76)
Subcategorization Approach (5-1, 5-2)
Wastewater Flow and Discharge (6-6, 6-26, 6-30)

I mpacts
Air Pollution (7-11, 7-12, 7-13, 7-19, 10-1)
Energy Requirements (10-5)
Solid and Other Aqueous Waste Disposal (10-3)
Non-Water Quality (5-15, 10-1)

Intra-Company/Captive Facilities
Definition (3-2)
Exemption from Guideline (2-10, 3-13)
Number in Landfills Population (3-12, 3-25)

lon Exchange
Technology Description (8-23, 8-72)

Iron Coprecipitation
Technology Description (8-11)

Laboratory-Derived Wastewater (2-2, 3-1, 3-12, 3-18, 6-1, 6-3, 6-8)
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Lagoon Systems
Aerated (8-28, 8-73)
Aerobic (8-27)
Anagerobic (8-28)
Facultative (8-29, 8-74)
Number of Landfills currently using (8-26)
Technology Description (8-26)

Land Costs (9-9)

Landfill Gas Condensate (2-2, 3-1, 3-12, 3-17, 6-1, 6-2, 6-13)
Definition (3-17, 6-2)
Monitoring Data (6-32)
Quantity of Flow Generated (3-17, 3-34, 6-13, 6-26, 6-27, 6-29, 6-30)
Treatment (6-13)

Landfill Leachate (2-2, 3-1, 3-12, 3-16, 6-1, 6-2, 6-8)
Definition (3-16, 6-2)
Literature Data (6-12, 6-31)
Quantity of Flow Generated (3-17, 3-34, 6-11, 6-26, 6-27, 6-29, 6-30, 6-31)

Landfills Industry
Age (5-11, 5-28, 5-30)
Area(3-26, 3-27)
Cells (3-28, 5-6, 5-13)
Genera Information (3-14)
Industry Description (3-1)
Location of Landfills (3-11, 3-12, 3-24, 5-9)
Number of Facilities (3-11, 3-12, 3-24)
Ownership Types (3-1, 3-25, 5-9)
Population (3-11, 3-24, 3-29, 3-30)
Regulatory History of the Landfills Industry (3-3)
Regulatory Types (3-2)
Waste Received (3-15, 3-31, 3-32, 3-33, 5-3)

Leachate (see Landfill Leachate)

L eachate Collection Systems (3-20, 3-35)
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Limitations

BPT/BAT/NSPS Limitations - Hazardous Subcategory (2-4, 2-20, 11-23, 11-80)
Facilities and Sample Points Selected (11-74)
Facilities and Sample Points Excluded (11-76)

BPT/BAT/NSPS Limitations - Non-Hazardous Subcategory (2-4, 2-21, 11-11, 11-68)
Facilities and Sample Points Selected (11-62)
Facilities and Sample Points Excluded (11-64)

Calculations of Effluent Limitations (11-6)

Long-Term Averages (11-2, 11-81)

PSES (11-32, 11-34, 11-48)

Variability Factors (11-5)

Long-Term Averages (11-1, 11-2, 11-81)
Monitoring Costs (9-10)
Monofills (5-5, 5-22, 5-24, 11-14)

Multimedia Filtration
Asasdection criteriafor BPT facilities (11-9, 11-10, 11-16, 11-20, 11-21, 11-22, 11-60, 11-
61, 11-83, 11-84)
Capital Cost Curve (9-76)
Costs (9-23, 9-36)
Evauation as BAT - Hazardous Subcategory (11-31, 11-84)
Evauation as BAT - Non-Hazardous Subcategory (11-29, 11-83, 11-85)
Evaluation as BPT - Hazardous Subcategory (11-20, 11-21, 11-22, 11-84)
Evaluation as BPT - Non-Hazardous Subcategory (11-9, 11-10, 11-16, 11-83)
O&M Cost Curve (9-77)
Technology Description (8-17, 8-68)
Treatment Performance (8-46, 8-48, 8-54, 8-55, 8-85, 8-86)

National Estimates (3-11, 3-43)

National Risk Management Research Laboratory (NRMRL) Treatability Database (see Pass-Through
Analysis)

Neutralization

Number of Landfills currently using (8-53)
Technology Description (8-4, 8-61)
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Nitrification Systems
In Removal of Nitrate/Nitrite (7-10, 7-17)
Technology Description (8-40)

Non-Hazardous Subcategory (2-1, 5-3)
BAT Options (11-29, 11-82, 11-83, 11-85)
BPT Options (11-8, 11-82, 11-83)
Limitations (2-21, 11-11, 11-29, 11-68)
Pollutants Considered for Regulation - Indirect Dischargers (7-25)
Pollutants of Interest (7-29)
Pollutants Selected for Regulation - Direct Dischargers (7-14)
Pretreatment Standards (2-5, 11-32, 11-34)
Raw Wastewater Concentrations (5-20, 5-22, 5-24, 5-27, 5-30, 6-21, 6-23, 6-31, 6-49, 6-51,
6-52, 6-53, 6-54, 8-54, 8-55, 8-60, 11-54, 11-56, 11-59, 11-61, 11-62, 11-64)
Subcategorization Approach (5-1, 5-3)
Wastewater Flow and Discharge (6-5, 6-27, 6-29, 6-30)

Non-Water Quality Impacts (10-1)

NSPS (1-3, 2-5,)
Costs (9-32, 9-40)
Limitations (2-20, 2-21, 11-31, 11-68, 11-80, 11-83, 11-84)

Off-Site Disposal Costs (9-11, 9-39, 11-23)
Ownership Status (see Landfills Industry)

P-Cresol
Limitations - Hazardous Subcategory (2-20, 11-80)
Limitations - Non-Hazardous Subcategory (2-21, 11-68)
National Estimates of Pollutant of Interest Reductions (11-69)
Pretreatment Standards - Hazardous Subcategory (11-48)
Pretreatment Standards - Non-Hazardous Subcategory (11-43)
Raw Wastewater Concentrations - Hazardous Subcategory (5-20, 6-50, 6-53, 8-56, 8-58,11-56,
11-75, 11-78)
Raw Wastewater Concentrations - Non-Hazardous Subcategory (5-20, 5-22, 5-24, 5-30, 6-49,
6-53, 8-54, 8-55, 8-60, 11-56, 11-62, 11-66)
Treated Effluent Concentrations - Hazardous Subcategory (8-56, 8-58, 11-75, 11-78)
Treated Effluent Concentrations- Non-Hazardous Subcategory (8-54, 8-55, 8-60, 11-62, 11-66)
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Pass-Through Analysis
Approach (7-22)
BAT Performance Data (7-22, 7-32, 7-34)
Data Editing (7-23)
NRMRL Treatability Database (4-15, 7-22, 7-31)
50-POTW Study Database (4-14, 7-22, 7-31)
Results - Hazardous Subcategory (7-27, 7-35, 11-48)
Results - Non-Hazardous Subcategory (7-25, 7-33, 11-34)

pH (6-18)
Limitations (2-20, 2-21, 11-68, 11-80)
Raw Wastewater Concentrations (6-31, 6-51)

Phenol
Limitations - Hazardous Subcategory (2-20, 11-80)
Limitations - Non-Hazardous Subcategory (2-21, 11-68)
National Estimates of Pollutant of Interest Reductions (11-69)
Pretreatment Standards - Hazardous Subcategory (11-48)
Pretreatment Standards - Non-Hazardous Subcategory (11-44)
Raw Wastewater Concentrations - Hazardous Subcategory (5-20, 5-26, 6-50, 6-53, 11-56, 11-
75, 11-78)
Raw Wastewater Concentrations - Non-Hazardous Subcategory (5-20, 5-22, 5-24, 5-27, 5-30,
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INDEX -11



INDEX

Pollutant Reductions (7-3, 11-35, 11-41, 11-43, 11-44, 11-48, 11-69, 11-70, 11-71, 11-72)
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Determination of (7-7, 7-37)
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Technology Description (8-38, 8-80)

Preliminary Data Summary (4-1)

Pressure Filtration
Technology Description (8-42, 8-83)

Pretreatment Methods for Wastes Received at Landfills (3-21, 3-36)
Primary Clarification (see Clarification)

PSES (1-3, 2-5, 11-32)
Hazardous Subcategory (11-48)
Non-Hazardous Subcategory (11-34, 11-82)
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Quantity of Flow Generated (3-20, 3-34)
Residual Disposal Costs (9-9)
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Costs (9-24, 9-36, 11-29)

Evaluated asBAT - Non-Hazardous Subcategory (11-29, 11-41, 11-69, 11-70, 11-81, 11-85)

Technology Description (8-19, 8-70)

Treatment Performance (8-51, 8-60, 8-89, 11-69, 11-70, 11-81)
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Technology Description (8-31, 8-76)

Sampling Program

Analytical Data (5-24, 5-25, 5-27, 6-37, 6-54, 6-55, 8-54, 8-55, 8-56, 8-58, 8-60, 11-56, 11-
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Site Visits (4-10, 4-11, 4-12, 4-23, 4-25)
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